2 162228 - 1- DOUBLE- GLAZED W NDOW STRUCTURE FOR USE I N A REFRI GERATOR OR

THE E 5 This invention relates to g double-glazed Wndow)léles
str e, and nore particularly, to the structure of a spacer dispoSed .

bet gl ass panes of a w ndow suitable for use in defining a display
chanmber of a refrigerator or the like. 10 Doubl e- gl azed wi ndow
structures are well known and are usua?ly used' in-refrigerators or

freezers to inprove the refrigerating efficiency, being used in |arge
areas to inprove the display of goods wthin. As shown in Figures 1

and 2, double-glazed 15 unndOM/ structures connDnI co pri se t wo
= b RhIN - X Sidue 1 by

paral | el glass panes 2 aridleRifarehs 2NN
spacers 4 disposed al ong thei > gghe gl ass panes 2,

3-and the spacer 4 and outer si de ot the structure fé filled by a seal 20
element 5 to seal off an internal space A" defined by parallel panes 2,
3 and spac®rs 4. THHstinvemtionspeliates tonaai double-gd azeder winddw f or

instance, sili Caﬁ;ﬂﬁ*d@fepreé{&&t 'ﬂ&rﬁﬁgg‘fﬂiéﬁiﬁﬁl ' ”t:ot '%'h% s%%%ﬁﬁree oﬁt he

spacer i s nornal or med_ 25 lum a
if such doubl eagﬁm dispesed between; zeaa§§ dP§}9Ie§y \rarfndews Wlﬁdé""

refrigerator or gipessle WEeh lﬁsérolhdedeﬁﬁhhnata|adsblhbr%%dﬁ5§¥5d@ rRdow

faces, each corner o{ t he refrrggﬁ g K has an opaque portion due to
the 30 spacers.t FEEFEPH, RF hke€.spacer  detrinmentally affects

the view o0 rrerchamnhlsbe-gkazeédwmdow sheucthrieger arer oelflr eknewn | n

accordance = W ifhgthgre pr@é@ﬁi%%' ”MEPE' b4 r@f?%@:‘ét&'z%z%‘i f:‘@e%%! to

sui tabl e for use rises
paral lel gl ass improve the tefrigerating efficiency, being use in

large areas to improve the display of goods within,
- As shown in Fiqures 1 and 2, double-glazed
15 window structures commonly comprise two parallel
glass-'panes 2 and 3 which are separated from one
another by spacers 4 disposed along their edges. The
gap between the glass panes 2, 3 and the spacer 4 and
outer side of the structure is filled by a seal
20 element 5 to seal off an internal space A' defined by
parallel panes 2, 3 and spacers 4. Furthermore,
spacer 4 contains drying material 6, for instance,
silica gel for preventing condensation.
In this structure the spacer is normally formed
25 of aluminium alloy or steel. However, if such
double-glazed windows are utilized as display windows
in a refrigerator or freezer vwhich is provided with
at least three glass window faces, each corner of the
refrigerator has an opaque portion due to the
30 spacers. Therefore, such spacer detrimentally
affects the view of merchandise stored in the
refrigerator or freezer.
In accordance with the present invention a
double-glazed window suitable for use in a
35 refrigerator or freezer comprises parallel glass
panes and one or more spacers disposed between the
glass panes along the edges of the glass
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panes and one or nore spacers di sposed between the gl ass panes al ong
t he edges of the . glass , -2- panes, a seal elenent disposed on s
outside of the or each spacer to seal off the space inside the glass
panes, the or each spacer being forned at |east partly of transparent -
resinous material and having an 5 outer surface covered by a reinforcing
el ement. This const ruct'i on prOVIafS | mproved doubl e- glazed
structure  w ndows whi ch have good view ng characteristics and which
‘may easily prevent the occurance of condensation on the inner surfaces 10

of the glass pansgandd), t41es 4P T iRert Fiidely oh AIRE N RE| QY Ol

prior art double azed W ndow; Figure 2 hori zont al, sect1 onal view of
a 15 doubl e-gl azeQirvm?‘l%E)‘)v oFPEE QK o Bead gﬁf-rfe the spacednside thewlassa

doubl e- gl azed wi nskaes p k@ deCeeaith h P b G iRt fIrnied S AtV dlasen;
Figure 4 is a sectional view of a doubl.e-glazed 2Q @S@@/ln accordance
' t

wi th anot her enbd®ft % YFﬁQ@Eﬁﬁ&ﬂﬁl%ﬁFl |N5%%“
a doubl e- gl az®d voulen siiface atovered rhydid i medtn foraiing fed esemdaw of F|gure

4, 25 - _Figure 6 ﬁf a fre@@rfétﬂ{étho?d ng a W% azed %q:g\gegf

Flgure 3; Figure 7 is sch view of connec |ng el emént's

utilizing a doubl@'&hﬁ'&@l#%ow sergtnng t oindavrer SRde mhaveof goieds

i nventi on; viewing characteristics and which may easily prevent
the occurance of condensation on the inner surfaces
10 of the glass panes. |
In the drawings:-
\_/ - Figure 1 is a schematic view of a prior art
double-glazed window;
Figure 2 is a horizontal sectional view of a
15 double~glazed window of Figure 1;
_ Figure 3 is a sectional view of a double-glazed
window in accordance with one embodiment of this
invention;
_ Figure 4 is a sectional view of a double-glazed
20 window in accordance with another embodiment of this
invention;
Figure 5 is a sectional view of a double-glazed
window illustrating a modification of the window of
. Figure 4;
- 25 Figure 6 is a freezer utilizing a double-glazed
window of Figure 3;
Figure 7 4is a schematic view of connecting
elements utilizing a double-glazed window according
to another embodiment of this invention;

30 Figure 8 is a horizontal view of a double-glazed
window utilized in the connecting element of Figure
7; and, |

Figure 9 is a ve:tical sectional view of a
double~-glazed window utilized in the connecting

35 element of Figure 7.
Referring to Figure 3, a double-glazed window 10
comprises two parallel glass panes 101 and 102 which



30.. Figure 8 is a horizontal view of a double-glazed w ndow

Uftl'i zed. in the connecting elenent of Figure,7; and, .Figure 9 is a

vggéfcal sectional view of a double-glazed w ndow utilized in t he’ o
C ecting 35 element of Figure 7. Referring to Figure 3, a double- glazed
wi ndow 10 conprises two parallel glass panes 101 and 102 which - 3- af

separated from one another by a spacer 31~ Spacer:11-is di sposed al ong |
edges of the parallel glass panes 101 and 102 to naintain a
défined space A A seal element 12 is disposed on 5 t he outside
of the spacer 11_taq t he defi ned betwe t he glass
panes 101  aftd® sf@?rafﬁgr§F8Pe°nfh8n83§8§ LX ,gpa§35|$3 of f { t he
seal elenent 12. Th&PagREcdt 181 digpPSRd nadong fKBgagBREPSshafedthe
cross-section apdradleilcaglasext paded 36am agdp 102 t63 matintaia i a&ner

iﬁiiﬂﬁioﬁﬁﬁwﬁ%eﬁ F*“ﬁ“ﬁ%”ﬁwwgmﬁ%%cwam
For comth SRERSAP. of FhA BRarRE L, Hor FRuATYT (BT LY otbR: 9

by a rein orcenen
Also, the relﬁﬁéﬁéeﬁenpeiﬂeen etbﬁenglﬁﬂsfungﬁhsﬁs 161 pranént lﬂﬁe
penetration of Thekretore, the ephsedenai is Asdayedg elenesy, tae examnl e

silica gel 15e1eh§n@' i@qsedwtabacwe $Raceimiln HEE akr ‘anﬁﬁSﬁﬁl A
is allowed to CI%C e._het we er.i rough gap

t
15, %50 that it eheHeR. fxB5 s SERx 10, s V&Féﬁ8ﬁ9i§5eﬁﬁ8P889 oPEFEn: B
condensat i1én ocddri A§ oAtsheinnesr §eﬂﬁac§u§faﬁﬁe giassfpamed 10¢0fandal02.
Furthernore, theérheapareatstresinatis ahtelrdéalesi fhes outer surface of

the spacer 11 which faces the seal element 12 is

covered by a reinforcement element, for example, a \;)
stainless steel element 14. Also, the reinforcement
15 element 14 functions to prevent the penetration of

moisture from outside air. :

A drying element, for example silica gel 15, is
disposed within the spacer 1l1. The air in space A is
allowed to circulate between the interior of spacer

20 11 through gap 13, so that it is dried by the drying
" element 15 thereby preventing condensation occuring

on the inner surface of the glass panes 101 and 102.
Furthermore, the heat transfer rate of the resinous

spacer 1l is lower than - that of a steel spacer soO

25 that the air in space A is not influenced by changes
' of outside temperature to the same eéextent..

As shown in Figure 6, if this double-glazed

window is used in a freezer, each corner or edge
which is defined by the outer edge of a window is

30 covered by only the reinforce element 14 attached to

. the outer surface of spacer 1ll. The freezer 20
comprises an upper compartment, such as a merchandise

storage/display compartment 21 and a - lower
compartment 22 for a refrigerating unit.
35 Storage/display compartment 21 is ‘defined by both

side panels 211, 212, wupper panel 213, front panel
214 and rear door panel 215, and each panel consists
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spacer 11 is lower than- that of a steel spacer so 25 that the air,
in space Ais not influenced Dby changes of outside tenperature to the

sane extent. As shown in Figure 6, if +this double-glazed w ndow i
used in a_ freezer, each ‘corner or edge which is defined by the
outegé edge of a wndow is 30 covered by only the reinforce el enent
tached to the outer® surface of sp&ces 11. The freezer 20
conprises an upper conpartnent such as a nerchandi se storage/displ ay
conpart nent 21 and | ower comnpart nent 22 for a

refrigerating ofi 8. dQBble’giégageW§$§9Va§tr%€¢#@#trﬂﬁn the H%Quﬁkflhed _

by both side paneypegll, 6&3 éﬁ9661m9399|of21§ céﬁﬁiﬁt:ﬂ&”“%t
. rear door- panel Zé and e of a doubl e-g Ifzed

. : R
wi ndow structure 8f FﬁE“Flﬁ g% 8 é5°1%ﬂﬁ%d|+ﬂwn°“¥ﬁ copend
connecti ng struchppeibatmnnmhessheevs fSledsenozeth i Jurelr TIPSNdi Mhhe

I t d T
ohbes. of " comnecEPRICRS: 1 PEnsS89&E 1opF nosongSthing BAEs fone RS déEitte
thereby inprove th¥ §bedspaceewfigtheowindgepdsto itherebsy imﬂiqxﬁdcﬁbmlay
conpartnent. In tRpegenbege of gghe 54wV, £xen ¢fet NEdéa ¥h
‘|ne§\m in

formed of transparent materfTal, dryfng elenents 15 are co
the interior of tﬁ@mEﬁﬁﬁBenii Thus,  these drying el enents 15 may hi nder

t he Irrprovemsnt of gmﬁdthysemadimeﬁbeofsotuéimndwxhievenprpbl ethe i S
shown in Iate 16 . s di i thin

the interior gprsBQESFrHEC #3: gryﬁg g f?&F(ﬂEﬁﬁﬁﬁﬁang?§£&¥ﬁgthe

pl ate 16 having aelemental 1§ exeeodnhglge@ within the interior of the
space 11. Thus,  these drying elements 15 may hinder
the improvement of good viewing. One solution to
this problem is shown in Fiqure 4, including a
15 dividing plate 16 is disposed within the interior of
spacer 11 divide the spacer into two chambers 1lla,
11b, the plate 16 having a vertically extending gap
161 for enabling the circulation of air between
divided chambers 1lla, 1llb. Drying elements 15 are
20 disposed within the outside chamber 1la defined by
the dividing plate 16 and the outside portion of the
spacer 11 which is covered by the reinforcement
element 14, Therefore a clear portion 11b(6) of
spacer 11 which is not blocked by any materials is
S 25 provided so that good viewing of the storage/display
compartment is provided.

Referring to Figure 5, a modified structure of
the spacer shown in Figure 4 is disclosed. The
dividing plate 16 has flange portions 161 and 162 at

30 both its end portion to form fitting portions against
the inner surface of the spacer 11. Therefore, the
divided plate 16 is fixedly fitted in the interior of
spacer 11 by the closely fitted structure as an easy
operation.

35 Referring to Figure 7 to 9, another embodiment
of this invention to modify the placement of drying
elements is shown. The corners of the window 10 are

L



|1 Il b. Drying elenents 15 are 20 disposed wthin the outside
ch er Ila defined by the dividing plate 16 and the outside portion of

t he ‘spacer 11 which is covered by the rei‘'nforcenent elenment 14.
Therefore a <clear portion |1b(6) of spacer 11 which is not blockgdg'y
any materials is 25 provided so that goed5view ng'of the storage/display
conmpartment is provided. Referring to Figure 5, a nodified structure of the
spacer shown in Figure 4 is disclosed. The dividing plate 16 _has

fl ange portionpregidefd Yébhatconngsting: elemengsrivovhiehfare formedg

portions agai ngie tkeahBparefit’ f amatEriklle sap@er whicRhergbmpeiskhe Q'V'ded
plate 16 is flxedlé fitted | .the hgherl r of s osely

er
fitted structuf&Ck véﬂgea§§° BOPat 8 connet ?8r§Fﬁg¥?BsF}zére to
9, another eghoennedh oFighre i Avent Recetivingdi sgctbenpl 3Tknebs oé&ndryi ng

" Gonnect | ng sl ofenrebed §IPERACsECHIOR AnlTRYs 4 ShE ey orREBShaTTanng
which . conprise gontadnvi ndryiéngi oslementad I6nnecEaelh scenhecting?2, as
shown in F'g%%%tién 1ﬁﬁceg¥bﬁﬂct§eckk8ﬁ 1éhe | Sendn 5su£f§éépedof'osed

section and has rtion 7ato contain drying, elenents
15.  Each coﬁﬁﬁ@ﬁvﬁggseé?FBh°“17é71pr5PecF§t°P¢oﬂithbﬂe heeﬁﬁtergﬁ}face

of receiving sepacen bfl 8O gpheced WLLLi n The | Dheeppbrspege oObnnéctspacer
L onne, A0 o 720 O5RS hok ¥ hbRRe 475! GpAGhLEH, BBRRGGL R 1

with the hollow portion 17a of receiving section 171

and also connected with space A of window 10 through

gap 172a formed on one end surface thereof of face

" gap 13 of spacer 1l1. Each end of connecting section

15 172 is open and covered by closed plate 173 to enable

the loading of drying elements 15. Therefore, the

good viewing of the storage/display compartment is

further improved.

17&22 for enabling the <circulation of air between divided chanbers
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and al so connected with space A of wi ndow 10 thr ough—gap—3#2a—ferrwed—on one

s&ction 15 172 is open and cover ed by closed plate 1

end surface thereof of face gap 13 of spacer 11. Eac mﬂ &m ﬂ"ng
| oadi ng of drying elenments 15. Therefore, the good v ! m ﬁ%el I

stor%%b/display conpartment is further inproved. 20 25 30 35 -
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the glass panes along the edges of the glass
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A doubl e-gl azed w ndow suitabge =for use in a refrlgerator
or freezer, conprising parallel glass 5 panes and one or nobre spacers
di sposed between

el erent di sposed on the out SCHBIMSE the or each spacer to seal
of f the space inside the glass panes, the spacer bei ng f ornmed at
| east = partly

of 10 transEarent resinous material and having, an
RrdlazRg crFipday. suitableqofipre-@sezein 2

wi ndow accordi ngrefeigekrator lorvmcreeﬁethe @6m§ﬁ£§1§§acpéréﬁ§e3n gei@mat e

gap along 15

ts

within the interi

into two chambers Jay aleﬂleﬂEEagggsgsat oﬂ"‘@nit:)Shou@ﬁ&Edsof' Obfe t gy r >PESE

and whi ch has a -gap connectin

i nner .surface

gAngR a Bhacsr 89te nEvnffrs . gfdbonsa,, FEBWEccthei ng
to claim 2, whegdasst hpaneser adongf the oedgesh eﬁaCEhelgldSSIphanD a

ers e dr enent

di sposed in the o@@@ﬂeéhaﬁﬁerssﬁlthéfngBErsPace inside’the glass panes,
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the spacer being formed at least partly of
transparent resinous material and having an outer
surface covered by a reinforcing element.

2. A double-glazed window according to- claim 1,
wherein the or each spacer has an elongate gap along
its inner surface and drying elements contained
within the interior of the spacer.

3. A dbuble-glazed window according to claim 2,
wherein the interior of the or each spacer is divided
into two chambers by a plate element which extends
along the spacer and which has a gap connecting the
two chambers, the drying element being disposed in
the outer chamber of the spacer.

4. A double-glazed window according to claim 3,
wherein the plate element has flange portions at its
end portions to form a fitting portion for fitting
the plate element to the inner surface of the or each
spacer. '

5. A double~glazed window according to any of
claims 1 to 4, further comprising a connecting
element, which contains a drying element, disposed at
each corner of the window to connect the adjacent
spacers in the window.

6. A double-glazed window according to claim 65,

el ng



25 4. A doubl e-glazed— wi ndow according to claim 3, wherein the

- pl el ﬁmmu’l portions at its end portions to forma fitting,
p@on , mm;"ma | ate el enent to the inner surface of the or each
sp r. 30 58 A" ddubte-glazed wi ndow according to any of  clai ns
1 to 4, further conprising a connecting elenment, which contaiQS;é;

drying el enent, disposed at each corner _ok the w ndow to connect the

adj acent 35 spacers in the window. 6. A doubl e-glazed wi ndow according to
claimb5, -7 - wherein the connecting element conprises a receiving

section having vﬁxé@i‘rxp‘%@%d&tﬁﬂy d1kmele dcwnpdigedm®dl Fede3y2ngCti Ny
- portions projectin rom end surfa&)@s of the receivi ?,% S%Ctl %n for ,

ext endi ng i nt o SPGHEON ARG o2  MO1FOWeaERASEa LSy cORtalintheydrygingy| azed
wi ndow  substedénent Jand cnrRtdngheportibnsef projeetinganrom t kad
exanpl e_s shown dur aréeesacc&matrwel ng‘ecreqv‘-\,nirﬁ%s 'se%%i%?n %%rZSex%oenéﬁng into

5 the interior of the or each spacer.

7. A double-glazed window substantially as
described with reference to any of the examples shown
in the accompanying drawings. '
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