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1 Description CASING STRUCTURE FOR REFRI GERATI ON
SYSTEM AND METHOD FOR PRODUCI NG CASI NG THEREFOR 5
Technical Field [0001] This invention relates to
casing structures for refrigeration systens and

met hods for producing such casings. 10 Background Art
[ 0002] Reefer containers_are conventionally known that
are transported while stBPﬁcﬁ’g’ 98nd cooling materials,
such as food products, in their casings. The casing of
such a reefer container has a structure that can

neuksin SERUCERT Bl RextE R 30N s B8 mm e
[0003) TAETRIRFERPREDUANT AN HpRbrgl | .

Pat ent Docunent 1 has a heat insulating |ayer of

expandabl e synthetic resin fornmed between a netal

out e b-casing and an integrally nolded inner
Techniga gé’lﬁng made of synthetic resin, thereby ensuri ng

(00of ¢, %S YD et R Giniz e b MR BE kit 3y pblS and gmethods

Fﬂ{ ion No. HO8- 337285 20 D| scl osure of
forp e%{}‘ e |on€é5robl ens to Be Solved by the Invention

[0004] In the refrigeration systemdisclosed in Patent
docunent 1, conponents for cooling the interior are

o the inner sub-casing. 25 [0005]
Bac% nh??%%lly, as shown in Figure 8, the inner

[000§]:?;)1fu%zé \rlﬁ}lngaﬁﬁerh %Ioéu %{)llﬁlﬁeguéﬁzflgr %%O\WP ieﬂ‘g t ﬁor‘eﬁl')vhﬂe storing

mount |

and &%Tﬂ?'}ﬁ&&lﬁl; 6uch s FEAEPloARAL, iRUbeif @§§1 . (B cREAS %? su(!l'ﬁa reefer
addi fion, the heat I nsul ating | ayer cont ali ns nut
cont4iftéh) has a structure that can ensure air tightness in the interior and heat insulation
between the interior and outside of the casing (see, for example, Patent Document 1).
[0003] The casing of a reefer container disclosed in Patent Document | has a heat
insulating 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 8, 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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2 disposed to correspond to the nmounting hole (31)
and t hreadedly engageable with the nounting bolt
(30). The nut (40) is cover@dd with a receptacle nold
(101) filled with a resin adhesive (100), and
attached to the inner sub-plate (2) by an adhesion

dispasg E&%fﬁre%x?ﬂ%ﬁ‘é‘%& Séi%%u%éq’%’gi&,—eéii{ﬁi %g,%'agéf{gygﬁgaﬁq@e with the
0), ol . . i - _
mouftine Sale 30l pibeiral it Fovree Crich s PBI S RGN g Wit a resin

adhegg{: hdiﬂfgo Ita‘rﬂtg&?eiqgttog%%{nggp & wﬁgtégg)eéwmﬁ%giﬂépqqﬁggcgkgﬁge adhesive
o0 Fisretoes: e tiSsioty Grd.dh e ity (OIS e By g (40) mieght

be aqefehiefl iforh 5 oper eebIE @ &R%mas gk Clcipg SERSTHESY thé mounting
| | tained b t | bolt. Th fter,
bolt GRTHRIAMG Yahes: ve. (100) is prepared and the nut - (40)

(000 TR s HATALRT R Aiticha T Latingchuinpoly S5t e nut (40),
part §AHE S Sl BER () Sere Al 88 chdubthD Bl feleShded and the sanded
surfa€ (YR fiised S AR FEAAE SOV, BGBLoqub i L bllf (40) is put on the
sand QLR ahiIerh ek LA B o tombfer BUIR TiRrdafier, e {&in adbesive
(1001;%:199@;5%8{ andhe G&P gigcﬂ 9 SveRY »gigﬁ htégﬂeg%ﬁ{giﬁw (1071} Bfled With the

adhesi ve m xi are need thée tine

preparak @0hdsPveCd08). TR ARGSE Bﬁ)ﬂj)sis leQRA: oveP Wb MO hbits3o fix the nut
| ong production tinme. [0007] The present i1nvention has

(40). RetemBsle, inh KhAWSY, thd@mipefat B61t18 sitewsd sffald an expandable heat
therefore, an object of the present invention is a

insuletisd Rgtckial, sacH & irethanatis SirSotbin€itie3pidd KdtweaDthe il tand outer
i nsul ating | ayer between inner and outer sub-plates

sub-plaes A2N3) ao Natmt e clade dhsﬁla&ﬁ@a&zab (4. WhebefreMaURiréd @umber of
bolt for a conponent, wherein the fixing force of the

processingCsaeps ibeludingahdingdrinding andiaiingiver miking atnngsded.clmsaddition,
can be sinplified and the casing production tine can

the tile talectuoadre the adkesive iIShingerdshikinPrin b legspradudtiBGihe. A
first aspect of the invention is directed to a casing

[0003)t r (bt upresehorineentiehir hagebeeni omade in view of the foregoing points and,

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 heét insulating

layer (4) formed between the outer sub-plate (3) and the inner sub-plate (2) and made of a
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system whi ch includes an outer sub-plate (3), an inner

sub-plate (2) and a heat insulating I|ayer (4) forned

bet ween the outer sub-plate3(3) and the inner

sub-plate (2) and nmade of a 3 heat insulating

material and in which the inner sub-plate (2) is

formed with a mounting hole (31) through which a

heat ysulating gnatesial andgp WI@P he: b sebrplatel 63) is fommed Withea mounting

structure further includes a nut (40) disposed

hole i(ﬂ%tth@qgéa‘t’h‘%%‘lnaww bely, £30) foy 2 ¢prepanent opassee‘ fhe casing
ting Ie(31) in the ipner sub-plate (2)

strucfipy BatNGR i Nes Aguh (44 dsness ot BerignBReg Bt (9 o correspond

to th??}%htl gl]résb%lge&cg nt%gth_m;;grﬁt re furt her tl?.r l@éjd isécf’?}gé%Fd on the

mougifg ot () nl%mﬁ %&%Gaﬁ%ﬁﬁ%ﬁﬁ@rgﬁéﬁ %&fminsgstﬂp piece

(a0 Byt e e B sk e qﬁ?ﬂi R iy ()8 Bl iy e e sub-

e i ek 45 P ) Bt g

and GARR s bt iR Ry (W COARGE g HRUPLRE Pl (GBD i the

plate (2) is increased by the seat (42) of
mnersﬁﬂ-%ﬁ%tgrﬁl ng stop piece (41) as conpared with the case

[GOOﬁheTI?thQ'HrXt a%ﬁe%t pf"@le(iég%ntmlﬁ_usq?% L*EQ E’luf @h&s 5%8 ﬁ% thvevI ht.lrmng stop

I nner Ssu ernore

piece (Hi e r om e(k%élg{xérlrkﬁé tﬁﬁﬁ? (%T)tgﬂ c?é&s%ﬁ%nge %?‘]%1%)(42) of the

rest’’st ance ral

tumnfgﬁ P%ﬁ%}:‘ é@ yer ;%?ec?%{tﬁ Nid O4ke (e o t)}tﬂﬁ ?{1(2 is brought into

IS used to preven

contaﬁf‘@ith‘i‘l‘ié’ﬂﬁex@%-pl&@ an ?uﬁﬂéﬁﬁdra? il @ﬁ.ﬂﬂiﬂg's eé/\n @) %ncludes

mount i ng hole (31) “‘and cones oose uring sc

the ekRRsiBRUYAI), Rekididide r3R) tht MRLE|HR LR ing PkialAoSHE %Qéjt (42) and the

aspect of 'the invention is the casing structure for

exten#df (48 inl tHE hadtiiRulatpIh PP (AP EUsed B pleQehtBatl the St (40?1 drops out
aspect of the invention, wherein the seat (42) of

| of thé Fd&s’iﬂdﬁlﬂcox?&p&ﬁdlﬁg 4] ﬂ%&néﬂ?ﬂg‘ Holé BITRMdI ddhi2s dodseduring screwing

ate extending orthogonally to the nounting bolt

ofﬂqe(ﬁeﬁmtu{gmﬂﬂ(]so)met-dmetosecond aspect of the invention,
the seat (42) is surely brought into contact wth the

[0010]nnar seohd pispdce of Zhe tiflvdntioueiBt the aasiapi suicne fof @rpididgeration
of the nut (40). [0012] A third aspect of the

systemmaceotdingtd thetfiret aspectnd the inv@htios, Wikreinhe seat (42) of the turning
refrigeration system

stop piece (41) is formed into a flat plate extending orthogonally to the mounting 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



10

15

20

25

according to the second aspect of the invention,
wherein the extension (43) of the turning 25 stop

pi ece (41) is fornmed by beifg bent from one side of
the seat (42) in the axial direction of the nmounting
bolt (30). [0013] In the third aspect of the

&éentl Pce the extension (43) of the turnin
pieceg 2)1548335 x&@os@a&mﬁﬁa&ﬁmrawbypleﬁet(ﬁbgtbﬁ é‘FSI%“@gtfﬁ@e of the
L nner, sub- the resistjng force of the

heat jnsulafing .m?éewjt%*rq KECIS felby eé&“é“’é‘r(“t"hé“ @s@tl&%nﬁﬁlatlag)layer ).
in the heat, insu)ating | ayer Furt hernore, |nc
Furthefpgotey sifeh ghes fBping %%P{e&i)(‘“r)swf Hormedinio by Sypecially atiaching the

o it he, seat

em"(sig'ﬂaéﬁg i gé“t‘z‘%x”“gﬁﬁ Siany Brdige She fcai2) isdeuian thequmber
of paffs Gotine O dofigsion B (410 g’taﬁll St 4 propessihe 3 the tuming

stop piece (41). [0014] A fourth aspect of

StoPP'ﬁ‘ée¢4ﬁgent| on is an exanple of the casing structure
ion_system accor o the t

l"“‘@?éé%? Wrﬁ?rs' O e, Rertih B Rl tle i the e sffultire for the

refri %aglg)gl Ac%ox%‘ixagl‘lr)%ggiu aspz?’{(ﬁ'r tgegxélgﬁlo&f / rem Hleq‘ummg stop

p:ecc(ﬁ Etah(ﬂ] 13&3 u;@ %?édr}ﬂ B W& rgs ct“f’ I'rst aspect of

|gera 1 on em accor

[001%]?eA itk %e[_l)e%? ﬁﬁwgqfl%?hgg ﬂﬁwe%%mg%%m%% t% }'Erﬂ?g%on system
o Ay AL ) 5B i
(41) fsgf?i?%idgg}]tg Eirttﬁﬁﬁgﬁ hgﬁ:q@%%@?% gﬁlewlﬁlgg ﬂ;émg)%&ﬁ%)obfé (30?1passes and

the nﬁhﬁoﬁ if WBldRg RS Bfe @fnihd %b%@d&tmwm Hﬁ? ﬂ{é%r&ééﬁ hblé (40a) of the

ded to the turning stop piece 41) to surely f

nut (40) chedgdRds 1 M MetodIPRoIR (41). Furthernore, si nce
(ta)e rmlfr?tﬂl ng bolt 30) |§p‘?hreadedl y engaged in the

[0016]ut If de)fifithispegtivfiiteins@aion( ) nu@ {4 wkldea! 't@ﬂ:e&hﬂ&g stop piece
piece (41), the seat (42) functions as a washer

(41) toheurelyt fix 4O0fo. thk QOchidg #op fpked& pefdrthefméree sxlnﬁé’ﬁﬁiin@ﬁntmg bolt
is the casing structure for the refrigeration system

(30) RGhmadadlsliengaged ihtthe hur 610) abjoagh tef sdab@d2)rofahié h@hing stop piece
wherein the seat (42) of the turning stop piece (41)

(41), e sear (@) fusictibnsasfd washegfdrahent430). for fixi ng the nut
(40) to the seat (42) by fitting the

[0017] A sixth aspect of the invention is the casing structure for the refrigeration system

according to the first aspect of the invention, wherein the seat (42) of the turning stop piece
(41) is formed with a fitting hole (42b) for fixing the nut (40) to the seat (42) by fitting the
nut (40) into the fitting hole (42b). |

[0018] In the sixth aspect of the invention, since the turning stop piece (41) and the nut
(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.

[0019] A seventh 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
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nut (40) into the fitting hole (42b). [0018] In the

si xth aspect of the invention, since the turning stop

pi ece (41) and the nut (40)5are fixed to each other

wi t hout being welded to each other, the step of

securing the 25 seat (42) to the turning stop piece
001 A.sevent h aspect of th

turnivd Stap igse (30) {s{f'@%g%y[vﬁg b ghaiging Balo 1430 2y ihe hoat insuiating material
bt A RS g LoRRERE v e
o T B e AR o
ornigE SEORPIEIAD). QiR D e PP ISP e Al PR SEeT ey

T e, L ST Pl i
o L B o R BN, S A o
e e YR P B e 4 AR PEMT AR i
s G A A bR B i
e TPV S AT i i s
o TGS ARS8 31 5 o
o0 ) AT ASOASHE e B I8 404 i s

_ o | ( : .
plecé_T?drll') ihOdie! 4 sdad Qam@tl% H{iﬂg@ lj;?&?g%)ﬂﬁsrgcgﬁarng?') extension (43)

i ncl'udi ng a seat ( _ (
extex%didf% fofh BB deAAN4Dh MSHAQA dirk3tion SXhEMURENE BQH‘(?d)?v(v%%?Bringing

2) in the axial direction of the nounting bolt
the seht (42) BF KROtuMSing i) piead (415 3htoCdonkdee with thie NAnctts@B-plate (2), and
pi ece (41) into contact wth the inner sub-plate 85),

threadedly léngading adesipyrab Beik ¢45)GhdubR MROMSLnt kolé 4P )he inner sub-plate
t hrough the nmounting hole in the inner sub-plate (2)

(2) ibwt thethe to Uietal thicCtepipardl 1t @IB)ab ahe alek s(¥-platé @2). Mhe method
i nner sub-plate (2). The nethod further includes a

furthier irfclides al ladat gukitiap sefp efhetagging achdae hisulatifg nfdtéri) between the
mat eri al between the outer sub-plate (3) and the
outer suteplateu(8)pdmalt the(ikhert subFglate @) hedorm rs héatinnidatingy Bwer (4). The
(4). The nmethod further includes a conmponent nounting
methotl fprtbér ineindes agontpenemnpoutingbsitp of 4éhoving 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).
[0022] In the eighth 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
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20 and nounting a conponent (16) to the inner
sub-plate (2) by threadedly engaging the nounting
bolt (30) in the nut (40). 200221 In the ei ghth aspect
of the invention, since the nut (40) is secured to the
turning stop piece (41), the heat insulating |ayer
(4) is forned, after the tenporal retention of the
known,art,(thip) eliminates theenagd 4o camy anbsamePiosessiiZastens| ipeludipg treatment
charged in the part around the nut (40) 25 and the
to thepari p the eppaleplats @) sumougding he tmw#@g gde (31)andsadhesive
. fixed in the heat insulating |ayer resi stance
mixigg,Whigh éﬁnnlrf@sg;h%fasmgz;r%walﬂpng%%ﬁ éﬁﬁdéﬂmeé‘PC%hef%’é no need
turning sto ce hernpre, since there is
to C%arhmswsa tﬁw& Wem@ "ﬁ‘é’lﬂg(f’ @ﬁucm M€ adhesi ve unlike
g known art, this elimnates the need to carry
lakQﬁﬂf’6ﬂ@wﬁF@%eSS|ng st eps |nclud|ng treatnent to the

o B el &vequ%: (UL i e 0
iSRS BRSO DhaPL s oS by e
seat [ 8F e yotiog 3 ”ﬁs%o@gu%éﬁﬂp%%ﬁh?&? xeierd gpby g nut (40)
is brétgﬁ\ﬁg nrh!a %g?tsstl n gatgr}{neﬁ%lstub{pmgg Qg tiﬁ?ng Stx\%e %‘Hﬁ t{,!.ﬂ)éng stop piece
@ E#’C'“FLC&%’F%?%&%%& (43 sl e 3@%%? L5 B méon 43
rece&@tsfﬁon\tf'qgé ﬁnnePgus[u%'ng'u engl/i% theI Fed? dlgﬁ‘?#{gﬁ lgg @2 Q:%.ﬁco e used to
prev%ﬂg %&?A’tr{ge ?Jelfsj Icﬁlgfé i]o(r%cs:é éél%%% Q‘fq‘ \%ﬂ]?s tﬁ% Egc;iﬁﬁﬂg 'bgﬁ é30) thereinto
and &1’83:? %k 8P tl(e4?%1sm§1rg g{?ﬂrééﬁ cf:ﬂg‘i tﬂﬁﬁ Ha%%uézgfi&}ca '1 'OThus, the fixing

eri al ayer e use
fored e Lree s loose during
orcscrné(\?\n&ﬁlg% cotnﬂﬁ)hﬁotjl}%tl ng boI t 30) thereinto and

{0024y Og&cﬁkﬁmé)fo lthB Qe iakhRD of MelifPRPEDH! fikd e S8R (42) of the turning
nounting hole (31). Thus, the fixing force in

stop g&%‘ {41N3s foriRARABA Rat ﬁaﬁé e£BAdiRE ofthékirail¥ €8l thekRoddidgHolt (30),
cc

ording to the second aspect of the invention, since

the stdig43Rdin HeldielP brdught intty ¢tintdkt withQRe RiRE Su-Alkie (2%, which prevents
formed into a flat plate extending orthogonally to the

loosefimpirid@ropping of 8)nut (40)e seat (42) can be surely
brought into contact with the inner sub-plate (2),

[0028hi Aecprdingnd she third aspect of the invention, since 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), the extension (43) of the turning stop piece (41) is
substantially 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).

[0026] 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
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| ooseni ng and dropping of the nut (40). [0025]
According to the third aspect of the invention, since
the extension (43) of the 20 turning stop piece (41)
is formed by being bent fromone side of the seat (42)
in the axial direction of the nounting bolt (30), the
extension (43) of the turning stop piece (41) is
ch%@%étantlally or t hogonal to the inner sub-plate (2).

resuyl t resisting. force of the heat .,
1002%33}03954*@& i s epecith Wﬂ\ff@h@&éﬂf@ DHIERg Stop piece (41)

o B SRS, B
matefigl gy 'éb?%%erfe&qtﬂhtﬁa%Xfteﬁﬁgéf‘ﬂ*eé‘f’il; ® thie fi?ﬂcéﬁz)

T LT —
stop pigp (48 58hed it ﬁiﬁﬁ ﬁé%ﬁmeo@%@hﬁ% e e Papire ot GO
passdd HATEDR (4 s HbidertlofBF i 1 xR b B Rfladed hole
(40af[B¢ B b (4R RopitoRnds @%ﬁé’?{m}i&%"%&gﬁp%it 053{@29&“‘9»“31? be fixed

] Ot IO, S the seat (42) of the turning stop
wm%ﬂﬁg%f%pllgée%g}'ned with a through hol e (42a) through

[oozyti %&%ﬁ% U?ﬁééglﬁr nélninnéﬁx S%%t @ﬁi?se&{%??dlg Qﬁgﬂ%& Mtﬂé nut (40)
&%irtﬁéggaq Sf@l tfxé ﬂ%ﬁ%xg Qfod ﬁ@c@ 1), (tﬁg n s uid 6%9 washer for

the ﬂcu't ‘tﬁﬁ whitH f8bilivéing %ﬁ&ﬁﬂ% ?iln%e %efvéée}l thé qu{ gﬂﬁga}ld the mounting

Furt hernore, since the nou ng bolt
bolt j@geadedl y engaged in the nut (40) through t he seat
% 42) of the turning stop piece (41), the seat (42)

{0030 NAdcoRfn@ o theViethspdc® bf thdRivention 4fhke tWﬂh&"@ﬂ) is fixed to the
stabilizes the fastening force between the nut (40)

seat @120 of fte: feBniA istop pikeel 1) BY Xittidddhd Qut AR0)Qhtdithe fi ttihgtlﬂﬂc (42b) in
si xth aspect of the invention, since the nut (40)

the skat(42), tids tliginalds the ﬁéed(i%ii),vedxﬁng beadysthe@irth®work ebtae nut (40)
(41) by fitting the nut (40) into the fitting hole

to thé 4&h X42)of the turning stop piece (41). Therefore, the step of securing the seat (42)

to the turning stop piece (41) can be simplified.

[0031] According to the seventh aspect of the invention, since the extension (43) of the
turning stop piece (41) is formed with a charging hole (43a) for the heat insulating material,
the heat insulating material is charged through the extension (43) of the turning stop piece
(41) during charging of the heat insulating material, Thus, the heat insulating layer (4} can
be uniformly formed with 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).

[0032] According to the eighth aspect of the invention, since the nut (40) is secured to
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the seat (42), this elimnates the need for wel ding or
any other joining work of the nut (40) to the seat
(42) of the turning stop piéce (41). Therefore, the
step of securing the seat (42) to the turning stop
pi ece (41) can be sinplified. [0031] According to the
seventh aspect of the invention, since the extension
the tuming #pp pirse (44) ang thierhpat insplating davet (4))isifermesk afiar thiettamporal
a charging hole (43a) for the heat insulating
retengigh (i tgr: nut {(4@), Hé'éh they Seatainpating materigl Cﬂ@elyh@hagﬁsi in the part
thr ough t he extenS|on (43) of the turnin pi ece
aroundithe i {(A9handhthe grming stoppiecs 41, msauta@ﬂh garrrg@ éixreéun the heat
Thus, the heat insulating |layer (4) can _be uniformy
insulpigas isger {4 iR AteRiBting-iHremistingran, the 5o M) fad iEsextension (43) of
insulating material is <closely charged al so around
the tymneSiORPISEoi#19-43) , the resisting force of the heat

[003% u%g!gq{es Ay %l‘lgallpaggaée %)gaaCtﬁl;ﬁ?fPr&%g extenS| lesive unlike

e G R o Pl e

treatpii 'l S&Fﬁﬁ%@ap il %@%&?ﬂ?&?f%@% e Buntog RUE 3D and
40) , i .
s AL i A b
4 0
no nde1Bl tStﬁ%ﬁsﬁrea?ﬁﬁ& bt ol St mldBbiSRIneS, | 1o o or e

actl ng on the seat (42) and the extension (43) of 5
the turning stop piece (41). [0033] Furthernore, since

Bne}gggc?lﬂtﬁonn&ﬁ%% %T?eattach the nut (40) with an

esi*ve unl known art, this elimnates the

[003?]re ggﬁﬁé f?{g’b}/e ﬁ a g&gﬁgp(/? ﬁ%@fﬁ#&g?ﬁé ﬁ%%tﬁl&ﬁ}éjéjl’ﬁ&efer container
accoﬁmg@@qb her. m)untl ng hole (31) and adhesive
m X1 ng, I ch si npl ifies the casing productl on

ProggigS2) Figudslid b QPhss SbAfofhal ieletakén aldfe 8l-A Qf Figure 1,

cure an ad esi ve, F‘IbS reg)uces t he casi ng pr OgUCtI on

shov&’liéxhg@ coxﬁfl)b&fnt ERuafih@plafiofthe Qe?éi\"cﬂﬂtﬁlr[epg&ﬂ}dlﬁ tEmbbdiment 1.
igure 1 is a perspectlve vi ew showi ng the structure
of EFigesf PlgufeoB idh Redss-sBfonabiRe, 60a By Bakt of the component

mounting plate in Embodiment 1, illustrating a mounting structure of an in-container
component.

[Fig. 4] Figure 4 is a perspective view showing the structure of an L-piece in
Embodiment 1 and a nut secured to the L-piece.

[Fig. 5] Figure 5 is a view showing a production process for the component
mounting plate of the reefer container according to Embodiment 1.

[Fig. 6] Figure 6 is a cross-sectional view of a component mounting plate in
Embodiment 2, illustrating a mounting structure of an in-container component.

[Fig. 7] Figure 7 is a cross-sectional view of a component mounting plate in a

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



10

15

20

25

15 [Fig. 2] Figure 2 is a cross-sectional view taken
along the line A-A of Figure 1, showi ng a conponent
mounting plate of the reefe® container according to
Enmbodinent 1. [Fig. 3] Figure 3 is a cross-sectional
view of a necessary part of the conmponent nounti ng
plate in Enbodinent 1, illustrating a nounting

companeftt ure of an in-container conponent. 20 [Fig. 4]
Figure 4 is a perspective view show ng the structure .
of &g 8piFiguee %ns apgrpesatentional [viem @f & ¢asingsshewiingatkgown art, in

.the L-piece. [Fig. 5] Figure 5is a view showi ng a

whichraguiy s fxd 9rapdares spbrplatgwith gpgdhesite. nounting pl at e

. of the reefer container according to Enbodi nent 1.

List pjrheferesge Mmgerods 6 is a cross-sectional view of a
onponent nounting plate in 25 Enbodi nent 2,

[003§] | dst r aPRSW-RISENt i ng structure of an in-container
conmponent . !F: g., 7] Figure 7 is a cross-sectional view
of con‘b‘& R nting plate in a nodification of
Errbgdims t 2, ll.lu trating a nmounting structure of an
i n- ont apefbmsylatipg [ay8hent - [Fig. 8] Figure 8 is a
crqsgs-secti.onal view of a casing showing a known art,

i q%vvhi c‘f?tﬁég‘?ﬁ%for\ ¥ed to an inner sub-plate with an
adiﬁsive. List of Reference Nunerals 5 [00351 2 inner
sub=pl at ¥ outer sub- plate 4 heat insulating |ayer

'103befrig§rag1tﬁi%ﬁolgol§,ystem 11 casing 10 30 nounting bolt

31 nount | 40 nut
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 Qut the Invention
[0036] Embodiments of the present invention will be described below in detail with
reference to the drawings.
[0037] <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
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40a threaded hole 41 L-piece (turning stop piece) 15

42 seat 42a through hole 42b fitting hole 43

extension 43a chargi ng hol & 20 45 tenporal bolt Best

Mode for Carrying Qut the Invention [00361 Enbodi nents

of the present invention will be described below in

detail with reference to the drawings. 25 [00371
contax@ftsbm oreneontaingxseas whila cpelirg matedals storedbisdthereasingl (1d9.

invention_is an application to a reefer container

[003QI1 O)As sheavry iadfigerecl thapasing (11D pomprsescetopplatadting baseplate (b)

and is transported % a 10 container ship

and fognside Rlatesdah. shhed. s4Lawl is feymestie theashape obp : substantial rectanguler
casi.ng )..[0038] As shown in Fi t he casing
paral{Sapp e A Sidesplgie 6B praed o el st el amoned in
four side plates (s], s2 s4) and is forned in the
Figugenh iea Gpmaogmﬂ%fmtm& nlgte r(fs’&t Megiatesh to the campenesimting plate
0 b T T
003, Foeitd 2ty Sfesta %q“wr%ﬁ VRS FR OGS £ 1B A5 UGS 1. Showing
e S Bt p LI L PRI, %o pses G, b o,
ST ﬂ%ﬁa@laﬁgo’z@%%%%ﬁ?%?shs%gt@s%Butebsubspfae @yt
heat 3yl ST e it “EollEh O o8 o ek By fRf resn plate
e R B4 R O PR ol 5 € S ik
me #T%tt{‘ ﬁbfa&nede@ Bor S Abeal, 106 QUGS aniiBrh 26y, (id) b Shébe of a
plate. The heat insulating layer (4) is provided between the inner sub-plate (2) and the
outer sub-plate (3) and formed by charging an expandable heat insulating material, such as
urcthane, between the inner sub-plate (2) and the outer sub-plate (3). The plates (t, b, 52, s3,
s4) excluding the component mounting plate (s1) are formed into flat plates.
[0040] The lower part of the component mounting plate (s1) bends towards the interior
of the container (10). Thus, an outside recess (5) is formed on the outside of the container
(10) and in the lower part of the component mounting plate (s1), while an inside recess (6)
is formed on the inside of the container (10) and in the upper part of the component
mounting plate (s1). The outside recess (5) of the component mounting plate (s1) contains
a compressor (20), a condenser (14) and an expansion mechanism (22). The inside recess
(6) of the above side plate contains an evaporator (16). These components are connected
via unshown refrigerant 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)
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netal plate obtained by formng a netal, such as an
alumniumalloy, in the shape of a plate. The heat
insulating layer (4) is proVi ded between the inner
sub-plate (2) and the outer sub-plate (3) and forned
by chargi ng an expandabl e heat insulating nmaterial,
sych as 15 uret hane, betvveen the i nner sub-plate (2)
for fe&ﬁ@&lﬁéoét?!‘?ﬁagdﬁﬂkﬂ%@f@@f ®he plates (t, b, 32 s3,

di ng t he conponent nounting plate (si)
l°04flor F?@eft,.t £ StrRgtyRe ¢ the cempphRM AROUIBE| Rige r(SBanh‘QE*flst%@ame of

the iFRTERPoRS daeribRg ”%oa?ﬁtaﬁ el palopencain he GROINIE, Hpicture for the

cvappiy (LRFHpHn £ "%g%a‘i { of 1 he conponent _mount i ng

to0afh, S A% Pin ewes g 4 ihgﬁn%e?%fiﬁalﬁfmzqof S ppypepes Rownting

e B B0 E“hpxa#@oﬁg&sm%ﬁ@ kBB T s o e

P“fp&%n‘%‘fﬁgffsgﬂig,@gﬁ bG8 Bomb i, Bolf RS Sholdile & MpHinent. For
éstglb%\éﬁﬁti%ﬁ?lg Z#]é :ﬁ;]lél&ei i ev a%o%ﬁ-éahte(é?)dccordmg to the

numbe of 1?85&%&% p%&s%ﬁ@ﬁm nu%bseer of m%f i aﬂo"’l&tft‘;ﬁjor cuit

oera Ing rn a ressi on arr‘ geratl

[004. yclﬂ.’)g HERE i r Eifafihg q?)ge? “(ﬁf ?%ﬂtgl)nscﬁz P Ccﬁgﬁﬁ ?(;1 gs:rr?sgond to the

unt 1 ng p er Cont
oot S5 5 i 0y DR MEfh es o1
and Ha¥{ rgiﬁén' 9& E&iv@%u?srubﬂge%ﬁféﬂlﬂi&@&. %?})11%% ut g%gf%%id@ each L-

I Nn-con talnr alr to the evaporat or

piecetvsge) fstfbﬁﬁédis}eba{du@&,ecsqa@wﬂ,@taﬁﬁ%naﬁqnmggsgcr . b an iron sheet

is a feature of the inventi edln

ora Qﬁﬁvﬁh&ed\ﬂskel Eipke eREMtaDy bh SighP HRgIEN Qnétiﬁdl‘tﬁeﬂ r:atesécaP {42) and an
evaporator (16) shown in Figures 3 and 4.

exter{s%“@?) A8 ot Whorld) the Saf £82) DFARAL Piede@1) ﬁrﬁfmed into a flat plate
sub-plate (2) of t'he conponent nmounting plate (sl)

and theextansion (43) AgréufleRtendd Jutsn Bty sitiRigdhitly b the et (4. The L-
hole (31) is for the purpose of passing therethrough

piecea(41d wohstigtebal mnﬁﬁ@)stoﬁ%lemmtpr%n&ngmﬁﬁﬁ(m} floih turning and
exanpl e, 40 nounting holes (31) are formed in the

dropping dowalib el leaeintdlhtinegerdidng to the nunber of
i n-cont ai ner conponents and the nunber of nounting

[0044]o| The (s84)(42) of the L-piece (41) has a through hole (42a), while the extension

(43) thereof has charging holes (43a) for a heat insulating material. The seat (42) is for the
purpose of passing the mounting bolt (30) therethrough. The charging holes (43a) are, in
charging an expandable heat insulating material, for the purpose of allowiﬁg the heat
insulating material to smoothly flow therethrough and thereby forming a heat insulating
layer with no void.

{0045] 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-piecé (41) is not particularly limited in
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10 [0043] The heat insulating |ayer (4) contains nuts
(40) disposed to correspond to the nounting holes
(31) and L-pieces (41) disp@sed to correspond to the
nmounting holes (31) and having their respective nuts
(40) secured thereto. As shown in Figures 3 and 4,
each L- piece (41) is forned by bending one side of a
dimengiens| angd| tgc dishensionsateprelrrebly selstted appropriateheescording fp the size
gal vani zed steel sheet substantially at right angles
of thm (4(96459@19@(1 ﬁleémﬁtof(}wzt) ingiatingymagriakusefisi on ( 43). In
words, the seat (42) of the L- plece8&4 i S
[004&1 or We@l nih¢49) as pelded o élneeseaa R)tafdhe ki piges (sxps:;hat the threaded
t her eof extends substantlall or onally fromth
hole (2} of theynut {4 qorrepponds tq ﬂw)%&m O?mf"@s) n ﬂ@rﬁ@ﬁh@z) of the L-
stop piece for preventing the nut_ (40) from.turning
plecea(ﬂy)pareﬂ Bpegiddl 3nd thaexirasioni (ABLargdiregterdp dhe e‘agle direction
[0044] The seat. (42) of the L-piece (41) has a through
““ﬁlﬁéﬁ§*%M@%fﬂmﬁﬁ@+e t he exten3|on 20 (43) thereof has

t0047jnc tBe keivep Al ts igosedilo i) @wség?to&' bl Sftng i gortact with the
inner A 3) prihe e @rﬁéﬁaﬂ&éiggm TR ctirspongs to the
okl o e RIS 4 ) IR greaovares
the ouggF piciate oE ucn thicheet [RileBie B k‘ﬂyﬁlﬁ-tﬁ*ﬁsﬁ%ﬂ%lﬁiﬂfa) of the
wut (4] BrBuRaia A% 44T BpbEhaEEID MGt S A s B o e
moufif3: ‘Eg(%ﬁﬂﬁfﬁéﬁﬁlgfeg{bzlﬁlféw ot partical arly 1imted in

[004%2 g{:&gﬂ%’ QJ]Sth@égdf,ts ﬁgskﬁn%v%:(o?ﬁ g&@f QQ | o%ur}]ted to the

ppropriately according t

el 0y o niy Maeu@gg i
hole ﬁka Eﬁmng?haf% 1(’12{13:)% Fé&p ?\E)aﬁyt% %%ﬂ';ﬁé#d@dl?%ggging the

moudtﬁ tﬂbﬁ ()Qﬁf‘fnt& )R {40 hﬁro'ugh %epin%ﬁﬁm{gdfﬂale 0 ihhat 1rInQ1‘3 sub-plate

d the exten3|on (43) are directed in th
(2)az§ﬂl’£8ﬂ§}bﬁgfpﬁél@g42% the'sERAREE  ofitRe Ltiﬁe&qal (42). [0047]
he L-pi ece is disposed to al owthe seat (42) to
[00490MECBfafioffl BehfiioMd t h t he

Next, a description is given of the operational behavior of the reefer container
10).
[0050] 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
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i nner sub-plate (2) so that the through hole (42a) in
the seat (42) corresponds to the nounting hole (31)
in the inner sub-plate (2) Bnhd that the extension (43)
extends towards 10 the outer sub-plate (3). Thus, in
the heat insulating |layer (4), the threaded hole (40a)
of the nut (40) corresponds via the through hole
thereby 2e9l the in-pentainenaiy. £hgn.ghe evaporates] refigqram)retupms thahe compressor
mounting hole (31) in the inner sub-plate (2). [0048]
(20). As Huip eniangen thetintesier elohe repleraontamer (Ilges eqadedr at or (16)
IS mounted to the conponent nounting plate (sl) by.
[005H, s siPreductHen Matkad ng bolt (30) through a bolt
insertion, 15 hole (16a)_ forned such as, in the flange .
of Next, adgserptiany is giwn offumethod fae arofusing 4he femperent mounting
nmounting bolt (30) into the nut (40) through the
platerfprE bR carmE{ Byh Feferenes S MBRedub. pl at o (2) and t he

t hrough _hole (42a) in the sea 42) of fhe |-piece
[005%]4 1)F_1rgst, o) gg:fepgaragg)grsmpi, BW&P“%#\%‘(% (#1) ameép({neti u? the inner sub-plate

@) abd bk e e b TS S Sme Bl e
R s R e e L
emnghRE RSPtk 585 oL phE s B! N uhBiupecls on i
the s S5 B B R epp S 10 B obBr el (Do Tpiy(hedempore!
bolt {95 SReqRAsiaed B bRl IftoRBhhe 8o BEETEER in the sea
. th j i .
(62 LGRS0 1B L5 phi et T PO ThiOhod Bt 2
orou R, Al G 52 e, 9 ) B o gl o are
eGP B0 RS of 8 1 FSOT AR o
20). In thi , the interi f th
Plate e contal nel (10) i's cool ed. [0051] - Production:
[0054£t NPMreal¥e tthe AnélRSE Tritleb @ td S B¢ GHsRAtidy RpIOKfring a heat
produci ng the conponent nmounting 5 plate (sl) of the

insuleBsg REek ) beWideR thebeteeRiLplate (3) G theSinner sub-plate (2). In the heat

insulating step, an expandable heat insulating material, such as urethane, is charged
between the outer sub-plate (3) and the inner sub-plate (2). In this case, the heat insulating
material is previously mixed with a foaming aid. At the start of charging, the heat
insulating material is in liquid form and, as shown in the arrows in Figure 5, flows in
arbitrary directions between the outer sub-plate (3) and the inner sub-plate (2). When
reaching each 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
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[0052] First, in a preparation step, nmounting hol es
(31) are forned in the inner sub-plate (2) and the
i nner sub-plate (2) is thenlbpposed to the outer
sub-plate (3). [0053] Next, the nmethod proceeds to a
tenporarily retaining step for nuts (40). In the
nmporarily retaining step, a tenporal bolt (45) is
the S@@]t(“l)fﬂfdh@g -peceei{4 Houdithaipnhosub-gI8E)2).n 10 the inner
sub-plate (2) fromthe opposite side to the outer
[0058L,b Vﬁhm the( gypandeik heatt ingulatémg oxasgriad siures( 418) method proceeds to a
threadedl y engaged into a nut (40) through the through
commr:@t pauR{ing step: E@ﬂ@@ampomg)m@mtmaétm itemporal belt 648 is first
to.which the nut 3240) is welded. Thus, the seat
remO(Va@) Iny this pgsgyginee thet be am%tngm@wmh suchnaseurethae i amigally in

é and the nut, (40) and the fl ece (41) are

liqui i?&?b 3s,adhesixeneay the Lnigcsddl ﬁeadémeérﬁ@ﬂmnembmlate (2) by
pi ece §41) towards_ the outer sub- 15 plate (3).

a Smplgeswy *r%fgheé mnsulating material heﬂns loveeddn theogap (?@atbetween the seat

i nsul ating | aye

“2) ggi“u L@%’éﬁgg d )re?é?‘d&[}f %‘?ﬂ:reg] 2\5‘? hEzi}E by acgwéort, Egacp Abpart of the heat
ff'é kg e sxfrgionu@ar soseBy Bheiidhrlae mapsoded and

ub-plate (3). and_t he

°m°4 ﬁﬁ%hg@ﬂ hy) Halsha e ?ﬁeﬁéi (43} sindereges ﬁera%stmsstﬂmaq pfhe heat
insulftjng g %PFF '5‘fthE B3 GrptiearR LA Theielore o Rt (A Bt b Bced at o
positah cofreudhiift o3 B itingFord (51 Gyikibut Pein@el B0l he removal
o L RIELE) Sl NP o5, BB T e 0 e
“‘“’%'r“a‘?‘}e??“"gh%?'*aﬁéf‘%@g ®he charging holes (439) in the

(0056t Oeﬂm%ﬁﬁ&:géolf ["ﬁng Lis ﬁéeﬁécg‘frﬁ ééi? bolg ’i&#\%léneo%nh@@ féa) in the

I'nsul at’ing mat ar

compoRBRY s§é¥pa§hﬁt&ag&ﬁ r?ﬂ@ﬁ taH s%%ﬁ ﬁlﬁ%ﬁl %tﬁy (R2ad®Yn the nut

expands to form eat nsu ating

(40) ﬁ%ﬂdéh%@ﬁﬁﬁntmé RS ($Btin tRSidhat du @f %na'mé‘ rgﬂ M8 (42a) in

smal | armunt |nto a narrow bet

the stfq43paf fixéd
essug p)leate (2 . [OO 51 V\henﬁ€he ei%g%g%lgﬁse%mﬁﬁ{e (2). Since, also

during'he | setdvifig BRUBE nRuntiHg DIt ﬁﬁ BtRad iRuREEE IRatbal8in the heat
conponent nounting step. In the conponent nbunting

insulstirglay@ddadteaPOresistin® fdrcé dRthe dktdnisiont(43) and the seat (42) of the L-

piece (41), this prevents the nut (40) from coming loose and stabilizes the fixing force of

the mounting bolt (30).

[0057] Note that the opposed arrangement of the inner sub-plate (2) and the outer sub-

plate (3) in the preparation step is catried out at latest just before the heat insulating step.

- [0058] - Effects of Embodiment 1 -

In this embodiment, the co!nponent 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
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renoved. In this case, since-the heat insulating
materi al such as urethane is initially in 5 liquid
form and has adhesiveness, the L-piece (41) is adhered
to the inner sub-plate (2) by a snmall anmount of heat
insulating material having flowed in the gap (2a)
between the seat (42) of the L-piece (41) and the
(41) idispesedsimbthp | hebeins@lating tayad @) with, ths nntse(40) evepdedt thefeto, and the
the heat insulating layer (4) surrounding the
extensians{43)oof thetBipi¢es 1) swed gxténdet dowavds thet dwteresupaptate §3)ailterefore,
cured heat insulating material, the extension (43)
the ngsigtangm ronn theebeastinsujating vatapial tithehddigat Bulating|laydrn(#) to the
material in the heat insulating |layer (4). Therefore,
extensiansi{43) qan®e vsechtoprevank e s @#0) fromi beingdisplaeesk pondi ng
to the nounting hole (31) without com ng | oose duri n%
[005%he Fugthewmgre, sificet the seatr{dd) ef edgb|Li-pieas (41ans favmedoigto a Ilat plate,
d;{gpgi ng down in the heat insulating |ayer (4) after.
the septd42 ey bg swselyttreughs intorcontagbwith(the innef egsplateranwhigh surely
. mounting bolt (30) is inserted into each bolt
increpspscthe icoptaplofirea Withathe; innerwib-plate (d s serpared jwith dhe cape where
evaporator (16), and screwed and, threadedly engaged in
only the nut,€40) (s bsought ity Rontaet Wit the ingen sitplets1§2); hh¢mgfore, a small
i nner sub-plate (2), and the thrqugh hole (42a) in t

smowthf beatApsanarostcha) Gbe gan J28) beigeast oaer duby e (Aand the
seat {80 Rt cecer 1 bk signbpatt R ils ST 0 o the-mut (40)
This | BEPs ¢ (et AA0D i ArantiBp. B ot B Pasiion f@resamding to the
assogiaEd Poutiteo koG birabits ube tnd aOf Mo | onife igpss, during
sereifigg crdfie BRBlhg Bol 250) hefelsito | anceq ¥ fifink d5fes B popnting an in-
contflideopidgenuBhis fid)cvaPoli? (RSB R AAMAT Lo 1

(0068 “fyrtheidbil] sincd EhC bibuiilind FARY T Hasces il ) dhrough hote
(423%31?2 ( i%)# ](gZ)OBf Hﬂ:eass{)at egrlh-ggét% AP Fm& :}Q}hra%gg}jﬂ EnZ%agtecC}) in the

I'sposed 1'n insulating
a4 ERAN) SRRV B8 B B oS ) oty st

to st4biIFRARE tasteRirdd 1Brdd Rt wddniHt ﬂﬁﬂ'd(ﬁtﬁ%éexﬁb’tﬁé nfdbhtifg bBit (3.

nuts (40) welded thereto, an
{0061] Furthermore, since the component mounting plate (s1) is produced through the

temporarily retaining step, the heat insulating step and the component mounting step, there
is no need to attach the nut (40) with an adhesive unlike the known art. As a result, since
there is no need to carry 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.

[0062] 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
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extensions (43) of the L-pieces (41) are extended

towards the outer sub-plate (3). Therefore, the

resi stance fromthe heat ingélating material in the

heat insulating layer (4) to the extensions (43) can

be used to prevent the nuts (40) from being displ aced.

5 [0059] Furthernore, since the seat (42) of each
closgly pnd aaifpemly charged through theochargihgholss £43a) during thebeat insulating

(42) can be surely brought into contact with the inner
step.sTisp it leat sulafing ematerial s gloselcsharged lsorwrovashthecextension (43)

area with the inner sub-plate (2) as conpared with the )
Therefpse, the desistingnfoycet ofetha hieat ingylating imageripl tsurely gcts o thetextension

with the inner sub-plate (2). Therefore, a small ) .
(43) avrpightpreventiclapsening anst drapping of thenut (40). Furdapnereaheat insulation

between the jnner sub-plate (2) and the 10 seat 342)
can by surelx provided-eetyvaen the inferiorpmdrqutside pithe gantainer €10).

hesion force to fix the nut (40). This prevents the

[0063& Tsafﬂyoq“%?ﬁ?&roppi ng out of the position

corresponding, to the ssqci at.ed unti ng_hol e (31) )
and BHgy EMO Wr@nﬁuft%cﬁe? tarmgtipe o 'tbfgthr@eﬂéwehc&a.éw for a bolt in

e 8] B SR Rk Tk s B B
R R USSR SR BRSHERL (0 b
006, S Rl BB A P 5 b b e o)
i S ST LS WAL kPl e s
ot 29, YRR AR B RS TR BB o
e 4 SOESIRE ) 30 KRN OB MBIl
006 i A4 B 5 HRIPRRE e s o o
e ol 8 (PGSR )OI el O e 1,

therePis HoCRRdNY WelE B ﬁtﬁ“(m(l'g{)d"@letsﬁﬁ%gf BF tHeOL pie R A%L% fegult, the

the inner sub-plate surroundi ng the nmounti’ng

step bBsebuAng RIS H0Y fo tHel-Blice [41) Tad bEBIAJIIfRA. the casing
production process. In addition, since there is no
[0065F € A He @t cBnfguradiRSbetRviok i effR 1y £6 WeLhinleNR if EMbd@iment 1.
production tinme. [0062] Furthernore, since the
[006Thar-MMaedifibaimsofEriRdikent 2 he heat insulating materi al
are formed in the extension (43) of each L-piece

(41)n thibembediindnt) ¢l shbividin TEE @l B Ithe 8¢ut 42) of each L-piece (41) is

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.

[0068] Specifically, as shown in Figure 7, 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
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16 closely and uniformy charged through the charging
hol es (43a) during the heat insulating step. Thus,
the heat insulating material7is closely charged al so
around the extension (43). Therefore, the resisting
force of the heat insulating material surely acts on
the extension (43), which prevents |oosening and
hole @3pipithe irfer shle-plate ()40 .is Bureadedhynergaged athe my (#Q) thoough the
5 can be surely provided between the interior and
throughthoiaied2a] intthe sead (2)iofiére I.-piEce (41)0063] <Enbodi ment 2>
In this enbodinent, instead of formation of the )
[0069Nr dveghrding to thisxaybadiment, sobe therseatt(42) efeach (4pipco(4l) is formed
each L-piece (41) in Enbodinent 1, a fitting hole
with @4hisugh holeodRal forer mawiting bali (30) ngd offitting hn&t @@hbfor a nut (40),
therein as shown in Figure 6. 10 [0064] Specifical
the nuhed03 ezn bg f24d torthe seah (‘E 2) 5if el -piecy (415) widhavs avelding thﬂ; nut (40) to
fittin? hol e (42b) in which a nut %ﬁls axi al
the segti(# 2 In addatl@m éh‘ﬁ%ﬁﬂt {42y pag functiQe as 59”35 rfgr thiemug &Y(Drw stabilize
t he f|tt|n hol e . Furthernore, the nnuntlng
the fasbning frage §@sth@ Wb(ﬁ{% a@%@ermmtmsdwﬁd (31) in
the i nner sub-plate (2) and is, directly threaded
(0078 g dbe pthes configuraronsbihaviogash etfcctsreg asip Embodiment 1.

007§l 5 %(tﬁ%rﬁrebo %%%%2‘:23232. ok Lopinee (41 by ¢
{ he ThEpoeemnt %ﬁ@%g’lﬁ%%ﬁ%ﬂwe%hg%ﬁé?@*ﬂ EPREORY (40)

l007§fe&r1§10$§€a% ?ﬁﬁ)gdﬁh%}tﬁ oty 4R Fleot SEpEL@TgargH o only has
wingliigs FBi 354 ah plien 05? £ g Kad PRt BUIRRE insopfigoration.
o078l Bl e A8y R B8R o %%POCF gl 3 hes o single
exte‘rfs?o‘ilh g‘*—ﬂbltﬁclﬁﬁ{gn )?t%)ﬁ‘ (% Qr fﬁ%g WEE%E %#Enfr@li’t?h ghgnéiéxgsaznd, for
exanfifiE Sy 80)a Y pigle Becbrndbng 41?‘8&%’2?“ Sfodiian) | B oftension (43)
has %.Qgﬂﬁh h&lfé;{ﬁ%l 45:;5% heﬁi‘ﬁséi'iﬁﬁ aPfit §ha¢e %aﬁﬁg&éme (43a).

passi ng th ere rou

Whe2ht othire Som Bleeh o A pbaN of e?‘ﬁ%ﬂ‘*"”?ﬂ%ﬁ%‘%ﬂ‘%&%ﬁ‘% 3 may
compril® seiHe®avitighs Madifg bl (43a)Parkdithe bi@r¥WvEng no charging hole (43a).
The extension (43) of the turning stop piece may be attached to the seat (42) such as by
welding.

{0074] 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 5, 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



(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). Thel&ounting bolt (30) passes

t hrough the nounting 17 hole (31) in the inner

sub-plate (2) and is threadedly engaged in the nut

ééO) t hrough the through_hole (42a) in the seat (42)
seat (42) embthe-extesgion(43))of thobedceAdblor ding to this

enbodi ment, since the seat (42) of each L-piece (41)
[0075)s fIbembave einbedimentsrage gisraly Peefemahymbedimgnisgn metuagyand are not
. bolt (30) and a fitting hole (42b) for a nut (40), 5
intendpgh tonipmit tho scoparapplications and use ofdhe myentiop) of t he

L- pi ece (41) without welding the nut (40) to the seat

(42). In addition, the seat (42) can function as a

washer for the nut (40) to stabilize the fastening
Industrisl ApplicabHitY t he nut (40) and the nounting bolt (30).
007800 Rl b BBt abenion U rescgpion Lol for

. Enbodi nent s> _10 The above enbod] S .have the
casing SiTNERF ST OE iR s YRR Dsteas T‘Bbméﬁ%ha%gﬁcwa such casings.

Enbodi nent 1 the turning stop piece is an L-piece
(41), it only has to include a seat (42) and an
extension (43) and is not particularly limted in
configuration. (0073] Specifically, although the
turning stop piece in Enbodinment 1 has a single
extension (43), the turning stop piece may include a
plurality of extensions and, for 15 exanple, nay be a
U pi ece. Furthernore, although in Enbodinment 1 the
extension (43) has charging holes (43a) for a heat
insulating material, it may have no chargi ng hole
(43a). \When the turning stop piece has a plurality of
extensions (43), the extensions (43) may conprise
sonme having a charging hole (43a) and the others
havi ng no charging hole (43a). The extension (43) of
the turning stop piece nmay be attached to the seat
(42) such as by 20 welding. (0074] Furthernore,

al t hough in Enbodinent 1 the heat insulating nmaterial
in the heat insulating layer (4) is an expandabl e
resin, such as urethane, it may al so be sone other
kind of heat insulating material. Wth the use of an
expandabl e resin, such as urethane, for the
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heat insulating |ayer (4), as shown in Figure 5, it
reaches a very small gap between the seat 25 (42) of
the L-piece (41) and the i nk&r sub-plate (2), thereby
providing a secure fixing of the nut (40) and the
L-piece (41). Also with the use of sonme other kind of
heat insulating material, |oosening and dropping of
the nut (40) can be prevefildmyy resisting forces of
the 18 seat (42) and the extension (43) of the
L- pi ece (41). [0075] The above enbodi nents are nerely
preferred enbodinents in nature and are not |ntende
1. Atcgsing iractureefos aorsigessipam watemb irsluding as guisy sppplate (3), an inner

invention. 5 Industrial cabilit 00761 ~can
sub-Blaie (3] pigh hews imssiAbedekss (A PRFBAS bERRSep e ﬂfﬁ(ghand the

mneé?»&éﬁ%e“@%epﬁ%ﬁéf”?@?%ﬁ%&%éﬁé gpadisioh ba dffrgeubgate (2) being
formeq il iSRRI léaﬁfatugé igh aaoyipe Sy (dpr 2 component

sub-pl ate and a Iatlng | ayer (4) forned
(16) pass élFF‘faﬁé‘gZ?Hf“E‘i‘“% ‘% and t he 5 i nner

thé PP Stesi i ﬁn%?w?f PR PR At 67 n"%éfﬁ fig mounting
ot 5 ol s %@?ga’ecu@% B b oo

R B R @s@gwﬁﬁ@% DR
o PR 2 B0 BT FABRAFE A e o
AT 0%l (R A A0 03 reons
o oEFFIEROR (8 PACALTLIAR e seat (1) {overcs

insulating |ayer (4) to correspond to the nounting
hole (31) in the inner sub-plate (2). 15 2. The casing

2. TR EddfrlgWiRichul fdrhige fe%fnéérgﬁéxﬁi;)}s&?n oF elaRM1 Olvheredl felkeat (42) of the
wherein the seat (42) the turning stop piece (41

t % stopy pRBEk {418 & ﬁn%leatimalaaﬂa e R EHnAmheQriHORBRAB! toythe Gnounting

e nounting
bolt (30).

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 3, wherein the turning stop

piece (41) is an L-piece (41) formed in an L-shaped cross section.

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

the seat (42) of the turning stop piece (41} is formed with a through hole (42a)
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bolt (30). 3. The casing structure for the
refrigeration systemof claim2, wherein the extension
(43) 20 of the turning stopopiece (41) is fornmed by
bei ng bent fromone side of the seat (42) in the
axial direction of the nounting bolt (30). 4. The
casing structure for the refrigeration system of claim
throggh whieh dhenmptatintg holf (3§) pasees, apd ece (41) is an L-piece
(41) formed in an L-shaped cross section. 25 5. The
cashaguts#Plistwelded torthe heningfstoppiee (4d) ss theat tm thfeadedihole (40a)
1, wherein the seat (42) of the turning stop piece
of the puy (403 cosespendsiotthe throughchnih(42ad.e (42a) 20 through
whi ch the nmounting bolt (30) passes, and the nut (40)
is welded to the turning stop piece (41) so that the
t hreaded hole (40a) of the nut (40) corresponds to
6. Theneasing ssipghire firdhe mEfeiperations sysime of glpimd., siherein theesepigd2) of the
the refrigeration systemof claiml, wherein the seat
turnipg sfopdrieqer{d1) isfermnethwith g fiting hele(42h) for fixingthe niwt (49) to the seat
itting hole (42b) for fixing the nut (40) to the seat
(42)3’1 ttimg, thejnug (4?@ inth ghetigting hole @AbL the fitting hol e
(42b). 7. The casing structure for the refrigeration
systemof claim1, wherein the extension (43) 10 of
is formed wth a chargin

h [ [ 1
7. %%&@%&gff&fﬁg}e et Syshem g i brhareinghe gxtersion (43)
thod for pro iNng, a casi for .a refrigeration ) )
of g uiHihg, SOR SR8 3 B HERGMHD Sehacaine holed ey fos (B pesy inslating

an, i nner sub-plate (2) and a heat insulating |ayer (4)
mat%i‘rred between the 15 outer sub-plate (3) and the

i nner sub-plate (2), the inner sub-plate (2) being

formed with a nmounting hole (31) through which a

AT T s i o
TR AT TN -
outePSut-PRreBY Bhd B2 iBRrisub3te W) 112 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) threadedly engageable on the mounting bolt (30) and a
turning stop piece (41) including a seat (42) with the nut (40) secured thereto and an
extension (43) extending from the seat (42) in the axial direction of the mounting bolt (30),
while bringing the seat (42) of the turning stop piece (41) into contact with the inner sub-
plate (2), and threadedly engaging a temporal bolt (45) through the mounting hole in the
inner sub-plate (2) into the nut to retain the temporal bolt (45) 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); and

a component mounting step of removing the temporal bolt (45) and mounting a



20 turning stop piece (41) including a seat (42) with
the nut (40) secured thereto and an extension (43)
extending fromthe seat (42)21in the axial direction of
the mounting bolt (30), while bringing the seat (42)
of the turning stop piece (41) into contact with the
i nner sub- plate (2), and threadedly engagi ng a
compepgyd () to the inperSsubtplate (Yrbyt theeadediytengagihg the mounting bolt (30) in
i nner sub-plate (2) into the nut to retain the
the nudk$Br al bolt (45) to the inner sub-plate (2); 25 a
heat insulating step of charging a heat insulating
mat eri al between the outer sub- plate (3) and the
i nner sub-plate (2) to forma heat insulating |ayer
(4); and a conponent nounting step of renoving the
tenporal bolt (45) and nounting a 21 conponent (16)
to the inner sub-plate (2) by threadedly engaging the
nmounting bolt (30) in the nut (40).



