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2 March 2007 IMPROVEMENTS IN INSULATED PANELS
BACKGROUND 5 The present invention relates to improvements in
insulated glass door and window structures and more particularly relates
to an apparatus and method for eliminating or reducing condensation on
the external face of such glass doors and the internal face of Winda\R007
structures. More particularly the present invention relates to
improvements in the structure of insulated glass 10 door/window
structures such AIEROYIMENI I NS TALE e flazed windows
(for use in both thermal and sound insulation applications) and
reﬁgg@g&ﬁeg particularly in industrial and commercial refrigeration.

T o relates to improvements in the economics of
manufacture of insulated glass doors and windows. Although the
invergien il primati he-dr dessriped Vindslerenge e applisaion.
glass 0brs and partlcu?arfy triple g azed doors used in such applications
asviaflige raticiraswillecap preciatedoiel gessorie skitkaating tid arettival fie
INERHRAES ARRHEAL BSHALRb AR UG A RN QU200 bors

structure which utilizes glass and particularly though not exclusively

déaBIehsr A1y o8 OVPIRIOR RAtUrsindYstaapaiHg uddmyniBecipresent
refrigerasipny ek pasticiiary, Fefgerationnealingin _RMBloYad Al RPNt Qf
sale and in a variety of establishments, double 25 and/or triple glazed
dé’&@&ﬂé“lf’é’éd%‘i%&‘ﬁ?aﬁé%ésréfﬁg‘&%éa EBPREFHSN Y EBriRsYried algsrd
stiuigles, (RirexampleiiaseninnmelrigeraionndiregaRisonanshitadik®) and
WE%G a temperature difﬁfgg.subﬁtanti?l% from that of the surroundi[}g1
atfhiSESHEH s A pRATHEMRAM &Y RHHA' StBPaGREBHpA tFREHCEH 0 The
elasteiaddcuitsentednek noetal jgdNemisnemiplalye dhemiinigsthd daoifiame asfd

1 insulated glass doors and windows. Although the invention will primarily be

described with reference to its application in glass doors and particularly triple
glazed doors used in such applications as refrigeration, it will be appreciated by
persons skilled in the art that the invention has applications in other areas such
as in windows and any structure which utilizes glass and particularly though not

exclusively double or triple glazing.

PRIOR ART

In industrial and commercial refrigeration, and particularly refrigeration
cabinets employed at points of sale and in a variety of establishments, double

and/or triple glazed doors are used to insulate the refrigerated contents.

In some glass door structures, for example those in refrigerators, freezers,
and the like, where a temperature differing substantially from that of the
surrounding atmosphere is to be maintained within a storage compartment, an

electrical current and metallic film is employed heating the door frame and
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2 March 2007 outer glass pane in an effort to eliminate condensation and
provide clear visibility to the goods contained. Such conventional glass
doors demand not only electrical heating themselves 5 but, due to heat
transfer, require additional energy in order to maintain internal
refrigeration. In addition, conventional insulated glass doors compsis2007
parallel panes of glass affixed with spacer bars to form one complete
insulated glass unit. This 10 insulated glass unit is then enclosed within a
mBtATo RN Pt SR p st SHEFI B SPRLERE TR ATt R RdHpretar
theidbnsaiructiongobthesnstitated glass door. The heating apparatuses
required to maintain the door panels and door-frame at an optimum
temperature add to the cost of the doors and fridge/freezer overall,
complichitiventonstrglotiodootthierdact panelly ahd doal Hb tirentemeguae
additional circuitry, and add to the.running costs of the fridge/freezer as
oot e e LR S A S BN
wagitigethieoindustry to provide a more efficient and economic means to
reduce or eliminate condensation in or on a 20 fridge/freezer door and
particularly on those doors having double/triple glazing. INVENTION The
presBhg iofPRrevitealifiprduetheliss idagls seudiive B Rgs 28
91358 IRPHSH UGHAreS st BAS RreoHaeshin RIS refHQaIRHOMhis
and particularly in industrial and commercial refrigeration wherein means

ar@SpiteA et Hatiuise Bremflfard chiians a6 ofr a8ty structural

doerifiamne gubiageme @lassiguttacemplbal o fodgerii@rRzL bR S@iRated
required to remain clear so that a consumer can.inspe%t the conter‘its of
Theh nt

the' 8% re %Ibgfmg%ﬁqsgéd?qulred to mainta e door panels and

door-frame at an optimum temperature add to the cost of the doors and
fridge/freezer overall, complicate the construction of the door panels and door-
frame, require additional circuitry, and add to the running costs of the

fridge/freezer as well as the air conditioning generally employed.

There has been a long felt want in the industry to provide a more efficient
and economic means to reduce or eliminate condensation in or on a

fridge/freezer door and particularly on those doors having double/triple glazing.
INVENTION

The present invention provides improvements in the structure of insulated
glass door structures such as are used in connection with refrigeration and
particularly in industrial and commercial refrigeration wherein means are
provided to reduce or eliminate condensation on glass and door-frame surfaces.
Glass surfaces of such fridge/freezer doors are required to remain clear so that a

consumer can inspect the contents of the fridge/freezer.
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It will be appreciated by persons skilled in the art that, while the invention
to be described herein is open to various variations and modifications, the
illustrated embodiments set out herein are non-limiting. It should therefore
be understood that the embodiments of the drawings are merely
examples of 5 implementation of the invention. There are a \ENRi¥102007
embodiments and alternative constructions and equivalents falling within
the scope of the invention. The invention to be described below in its

appltEBPEFBPRTEG A BE Rsrs A kil itithsachihahshis disdprsqtian ©
vaséodssatiplid¢atiermwiergitna doetisuwingow arsthadike seifiansitens, the

regjon of low erature relatively dry air frqm a. region having higher,
e R ot o et T e TRrEoiE e
acoolaigptb the itheeatidodnagnibe efsdttalprewgnt condergatiomuplich of
would normally oceyr on an outer surface where the te rature on one
A R T S e M SRR TR
caidersiaoonsisiohensbject sfithealanentighng probide Mreaasphael the
reguces gr eliminates condensation on glass doors of a
refrigerator/freezer but without the need for electrical heating of glass
surfaces and door-frame comprising the door. 20 It is another object of the

invertien{QeRtRyids %@%@&H&W%@Hﬁ@/ﬁ“%inééﬁli%[lﬂleﬂﬁ%ﬂﬁ{ﬂgaﬁé_@%
surfaces and door-frame of a refrigerator/freezer and which substantially

rethilRd S\98Fatiy Uiy Pratdarietufih g iute. PRliER Ao this BiBjec d8PtHE
inueéimm & @&M&@deﬁg&a@i@%ﬂdﬂ @$r_tﬁxilfahprfdme@£eia%%g;@;y air frﬁm a
condensation on glass doors of ar 9] rator/freezer.and obviates the
ot ey e e
thehéelparic I 2cMaiigh t2 00 intdatifutihe be bje dttofpileecinveintie nstoi @i ovidiech
an altprnative means for ide i
y occur on an outer surface where the temperature on one side is

low enough and is transmitted to the other side to cause condensation.

It is one object of the invention to provide means that reduces or eliminates
condensation on glass doors of a refrigerator/freezer but without the need for

electrical heating of glass surfaces and door-frame comprising the door.

It is another object of the invention to provide means that reduce/eliminate
condensation on glass surfaces and door-frame of a refrigerator/freezer and

which substantially reduces operating and manufacturing costs.

It is another object of the invention to provide mechanical means that
reduce/eliminate condensation on glass doors of a refrigerator/freezer and
obviates the need for electrical heating of glass surfaces and door-frame

comprising the door.
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insulation of double/triple glazed structures such as but not limited to
windows and doors and to reduce or eliminate unwanted condensation on
such structures. 5 It is a further object of the invention to provide
mechanical means that reduce/eliminate condensation on glass surfaces
and door-frames of a refrigerator/freezer but without the costs\vaith 2007
maintenance associated with the electrical heating of glass surfaces and
door-frames of fridge/freezer doors. 10 It is a further object of the
inveF&i&natJS‘BP]&?ﬁ Jgﬁta‘?fcem%ﬁ%emlé’ﬁn?f&o[wgec%hglgﬂ@ﬂgﬁeoflﬁ?é’fe@r
fridgeliteezel daois/tipihigdhzglihzecpaaciadraskiinta dnprefabricatkays
fr%m d‘é)VitQ%lf’lt ttg)erndeed for ounttin an itnaulat d gl%ss unit in 0..an,

ert OS2 MO 8D IS, B S O SN AR R B SR M REFes:
object of the invention to provide an alternative means for the

consgryction of alagee iy '%g%ﬁre?nzv%%é)or%w'}@%ﬁ%t@r? BERLI means that
manufacturing an insulated gfass GNIL. It IS & further o ject of the invention
torploceddiampatternanilenspieeins for tless2Gwbrsiruetidn ddqtdtesaes of a

ridgaiteesof-doRrsHthRMLHSRY SIRR! IAdeNERRARL IR UKRIR TRFE Mhe

the door-frame. The present invention seeks to provide a novel alternative
toclBelierd PRt g afctiaso freacr ng el Bamg condslss 4B Kl opass

refrigerator/freezer 25 doors without the need for electrical heating
elements. The present invention also seeks to provide a novel alternative

to thE Knbitheethisas S Risti4eMiPana Pt isgpative means for the

dQ@hwﬁﬂﬁlﬁrglaglﬁﬁew'ﬁlﬂ!gw&eézgrl‘d%ﬁhiﬂwgcﬁrgﬂaikr@ggﬁhﬁlmlilk@fsi&ﬂnto a
apparatus a%ﬁfﬁdt e esert]?tiinve tion provides a su ftaqtia %/panar
: it

inBHLHRSPEh SESBHAING U4 PSRt e oMY BSEH SHAT Bt HEHARL, YO

firsh walloedinedl byothpoliaener andrass tondsvialnepposing the first wall 5

and together with the first wall and the frame defining an enclosed internal
It is a further object of the invention to provide an alternative means for the

construction of glazed fridge/freezer doors without the need for manufacturing

an insulated glass unit.

It is a further object of the invention to provide an alternative means for the
construction of glazed fridge/freezer doors without using steel fasteners and the

like to fasten the door-frame.

The present invention seeks to provide a novel alternative to the known
methods of reducing/eliminating condensation on glass refrigerator/freezer

doors without the need for electrical heating elements.

The present invention also seeks to provide a novel alternative to the known

methods of insulating and manufacturing double/triple-glazed windows.
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space of the panel; at least one intermediate insulating wall disposed in
the internal space intermediate the first and second wall members and
which creates a first enclosed space in the internal space between the
insulating wall and the first 10 wall and a second enclosed space in the
internal space between the insulating wall and the second waNiarderedy
the insulating wall insulates the first wall from the second wall; the frame
comprising an extruded profile; the profile having a series of spaced

moultifg Lo th LR ! ARBAA n AP r 1S RS ANECTHE T ANIASG 2
sufifacestaliapgedr msutasgasting sen@sisugh that the areas of the walls
diminiPh sequ ntialle}/ in one dirfﬁ%ion frqm one side of the panel to the
othef and the wails & Sré%c?ﬁ%ﬂ ia ﬁ/ps?f)lg(ied apart from each other. Itis
preferfest tivatl theaireich & ystize Umtaeyastt uctaceraine theopposude the Mafskevofl
20 the frame is miter jointed tq,for cantinuo rofile havi o}

b e S Or S POt Praley by e e RHe s Weled PRk
framecprbfiie panséction may have at least one cavity for the retention of a
moisii:3PALeAkARSRERN MALGHAL (il ARAIRAURY e FRIY ke
be 25 sealed prior to the welding of the frame. Slmllar;g, the frame profile

iniBIBBEIHA I e pedforstBAsatatBendei e e irfbhtres stirfiicks
suchithal thaceavitins arerincomreunicationMathtae first ARg/ QR Saromdst
enclosed spaces, such that the perforations allow for the absorption of
mIRAABRIGHPEBIh S QPEbSMGS dhsBUFEAcR2ehRUr R Boftiteiiting
segiionRshinay iave Saviies adaptethialadd PreMidmdorikatian. frd wall
Mgarch ﬁgO? Tlase walls, preferably, are affixed to the mounting surfaces
ushog aYigiF S s¥itzrigid adhesive which has either ultraviolet-setting or
thermhe-Betiingoppopargias chradelitionfithe mounting surfaces may have
one %%nB?Jﬁléel‘fa?vslﬁgsa series of spaced mounting surfaces which receive and
retain the walls, the mounting surfaces arranged in a cascading series such that
the areas of the walls diminish sequentially in one direction from one side of the

panel to the other and the walls are sequentially spaced apart from each other.

It is preferred that the frame is a unitary structure and the extruded profile of
the frame is miter jointed to form a continuous profile having no mechanical

start or end point. Preferably the miter joints are welded.

The frame profile in section may have at least one cavity for the retention of
a moisture-absorbent desiccant material. Advantageously, the cavity may be
sealed prior to the welding of the frame. Similarly, the frame profile in elevation
may have perforations located between the mounting surfaces such that the
cavities are in communication with the first and/or second enclosed spaces, such
that the perforations allow for the absorption of moisture only from an apposing
enclosed space. The frame profile in section also may have cavities adapted to

provide insulation.
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which act as traps for any excess adhesive used in affixing the walls. 5
Preferably the first and/or second enclosed spaces are sealed and filled
with air, argon gas, foam or another insulating material. The frame may
contain a gasket-retaining groove adapted to retain a 10 magnetized
flexible sealing gasket which provides an airtight seal betweenviag:-hpzous!
and an article to which the panel is fitted. Similarly, the frame may include
a keyway for insertion and mouynting of a hinge. According to a preferred
embfg?rﬁ%]r“t%eﬁ%{ﬁwi’saﬁ?rﬁf 4619 the A T B ERES HaeTidI B9l e
firs¢rand ge cadietvadisvaootprisg glaksrpanesibiat-ceting the dnianoaletting
space. 'tl'.he lan .tinsult tinrgl wa%l member is refgrabl a transparent
thBrPRal piastics matetial mounted %Hrw%;?soéﬁa edh the'gldss panes. “The
fravhelmay Sarfpniechof axsesiardbedi tieeryvdipldsiogenatedtband the 20
walls of glass or plastic panes such that the panes provide rigidity to the
panel structure. Utilising thermal plastics material in the frame allows the
mitePioiensbly e fioshead/by eramdaindlirsod weskdingrwvhieledsaadindisié with
Quiek A COOVRAIRTY: ARRAGRSHAL Kkl a strong joint. Preferably
the walls are transparent and may be glass, Perspex, thermal plastics or
the like. According to one embodiment, plastic extrusions may be used to
provigle the fiameathalalam agtsagkalassinane! g@@@@rﬁda?]gdnwn@wn 30
surfaces. 6 2 March 2007 In another broad form of a method aspect, the
prEdeRtirel AP Lottas AMKEtEY $BrPEBrst A tedt sefeéhﬁgwem&war
ingRlingPanehineie dingyaidiame panwhighiiseismased Iy om@ s fefining
an internal space; the internal space including at least one internal

in & Wl ihion TsEie 4t @phgting of a hinge.

According to a preferred embodiment the frame is formed of a thermal
plastics material and the first and second walls comprise glass panes that define
the internal space. The planar insulating wall member is preferably a transparent

thermal plastics material mounted midway between the glass panes.

The frame may be formed of a semi-rigid thermal plastics material and the
walls of glass or plastic panes such that the panes provide rigidity to the panel

structure.

Utilising thermal plastics material in the frame allows the miter joints to be
formed by thermal mirror welding which is a simple, quick and convenient

process that results in a strong joint.

Preferably the walls are transparent and may be glass, Perspex' ™, thermal
plastics or the like. According to one embodiment, plastic extrusions may be
used to provide the frame that also acts as glass panel spacers and mounting

surfaces.
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5 outer walls thereby reducing or eliminating condensation on the outer
walls and frame; the method comprising the steps of: a) providing two
walls of a predetermined size; b) providing an insulating wall member; c)
constructing a frame having a series of spaced mounting surfaces 10
which receive and retain the walls, the mounting surfaces arcaNgechipOGY
cascading series such that the areas of the walls diminish sequentially in
one direction from one side of the panel to the other and the walls are
sequBARQILCERERkl QRO HBMEALH BT HTHRIAY I ETRARAIPIBVATFS 2
inArtHOO Uoting sitrirce Ofthabrames b ghiitingsiatingupatielg imdmiber to
a second m%unting urfacg on theufr in a centtral Psition.r lative to,
the Outsite Stfaces Ot the frame: and 1) Hiing the Sacont wailts 4'ihird
mepaatingdudfagenofdhe rammsoch el dhegwvadld aviedh oppdsiasgthe two
re(l)zlal ionsh]:ﬁﬁlnd efrig the internal 2[0 space ha singbth insylatin

T wWa ere ucing or elmina ]I’I]1§ ongensation ]p e outer w:gls and
membper. e method ma comprlset urther step or placing the

inSaatngevatithedpobmrsingilsptiepswispacing and equidistant from the
firg and Seﬁl%'%?d}’}@'{%o %ﬂ'&pgg%{gﬁgﬁg@g;g:’aﬂon, a reference to a

door may be taken as a reference to a window as the context allows, and
a Pferencetevidivimanipiaynpeveakeshshiclude a door as the context

allgws. A't%ﬂgth‘umﬁlg‘&_eﬂﬂ&@ Wil he Q%ﬁé@%_‘é’ﬂ&&[ imannialeeneedo
a door, it will be appreciated by persons skilled in the art that the panel

according (818 feveintdihiaipiBdhssally heooundny seipsicatmiesddn
reduce/eliminatechimuaniedes ORGENSALONIRN aRAOTOPIRY G Autedinalistof

the panel A%t ZiMATSR Fom one side of te pandl b the other
and the walls are sequentially spaced apart from each other;

d) fitting the first wall to an inner mounting surface of the frame;

e) fitting the insulating member to a second mounting surface on the
frame in a central position relative to the outside surfaces of the
frame; and

f) fitting the second wall to a third mounting surface of the frame such

that the walls are in opposing relationship and define the internal

space housing the insulating member.

The method may comprise the further step of placing the insulating wall

member at an optimum spacing and equidistant from the first and second walls.

Throughout the specification, a reference to a door may be taken as a
reference to a window as the context allows, and a reference to a window may
be taken to include a door as the context allows. Although the invention will be
described with primary reference to a door, it will be appreciated by persons
skilled in the art that the panel according to the invention may be used in a
variety of applications to reduce/eliminate unwanted condensation on one or

other of outer walls of the panel and door-frame.
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5 The present invention will now be described in more detail according to
preferred but non-limiting embodiment and with reference to the
accompanying illustrations wherein: Figure 1 shows an exploded
perspective view of a door panel according to one embodiment; 10 Figure
2 shows a front elevation of a refrigeration unit having three doasigch 2007
according to one embodiment; Figure 3 is an enlarged cross sectional
view of an abbreviated frame extrusion including fitted glass panels and
an intermediate insulating panel; Figure 4 is a cross sectional diagram of a
frame. e iQ g% an i 8&ated glass 15 door according to one
embodintent, Figure 5 snows a part elevation view of a door panel frame
from a front view; Figure 6 shows a part elevation view of a door panel
framéhfrgrresenéanwiewgn Riglireoivsheowssanbsdmetrorvielastof acedting ob a
Panglonile manes Hiied acsrding. e a RISIRI ek smpodiment: A Haws &
shows an enlarged cross sectional view of an extrusion used in a door-
fralineteatcosdiigrone embodiment; and Figure 9 shows a cross
SeqHaRA] \dew oA seatianiapatrlvitParesiiliesinBRefering 1o digwee
1, there is shown an exploded perspective view of a door 25 panel 1
acdepaigeBtone embodiment. Door panel 1 comprises a peripheral frame

2 havirgdoggwidesianditvanthsbert Hese MM Gmbtiadinsidecl aps: e

are glass panels 7 and 8 which are disposed in opposing relationship and
défREdpgiinensarepatiseithere between. Internal space 9 receives and

retasnsetREkein dilaliastlating vampRariOGich isprefeliablyrapacad sadh
is equidistant from 30 panels 7 and 8 so that panels 7 and 8 are mutually
TR O B YR SHREY s ML 8 PARGmetic gasket 11
wiRighris fixeal dross gaskeiapdopven{see figume SYtrBsion for an insulated glass

door according to one embodiment;

Figure 5 shows a part elevation view of a door panel frame from a front view;
Figure 6 shows a part elevation view of a door panel frame from a rear view;
Figure 7 shows an isometric view of a section of a panel with panes fitted
according to a preferred embodiment;

Figure 8 shows an enlarged cross sectional view of an extrusion used in a door-
frame according to one embodiment; and

Figure 9 shows a cross sectional view of a section of a panel with panes fitted.

Referring to figure 1, there is shown an exploded perspective view of a door
panel 1 according to one embodiment. Door panel 1 comprises a peripheral
frame 2 having long sides 3 and 4 and short sides 5 and 6. Fitted inside frame 2
are glass panels 7 and 8 which are disposed in opposing relationship and define
an internal space 9 there between. Internal space 9 receives and retains therein
an insulating member 10 which is preferably spaced so it is equidistant from
panels 7 and 8 so that panels 7 and 8 are mutually isolated from each other.
Panel 1 further comprises a magnetic gasket 11 which is fixed in a gasket

groove (see figure 3).
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2 March 2007 Figure 2 shows a front elevation of a refrigeration unit 12
having three doors 13, 14 and 15 constructed in accordance with the
panel 1 arrangement described in figure 1. Fridge/freezer unit 12 is
typically an industrial fridge/freezer having 5 a cooled interior and
transparent doors so that the contents of the fridge/freezer nraylheiged
from the outside. In the past the problem has been condensation forming
on the outer surfaces of the doors as one side is exposed to refrigeration
temperature and the other side is exposed to ambient room temperature.
ThisFiperdtabh ieas srtaqatentiah cdndensatianoarutie QUsiie ahtbe ass
panes and 1Q door frame.thus ohscuring. the frid ontents. Doars 13, 14
P i B S R T s AR SR st
108 giesdribedgeiftecrefarande io fypurdly akiguheBiad @l grifarged lorosg
?Seacgc()) rlg‘(li Ve 8rf %Pde%rba%rse\zlllr%}l (gg%gn S 1‘1(1321‘[ elgghl{grll igo?r'gh%)%trqldge(?ﬂeezer
mclud?ng fitte glass panéjls and an intermediate Insulating panel.
Exeayshory 2o ed iiohitheneirisrtiec tir de: frash thiearrblepidstidacce onmodnestian

o RILA RNALIANGEMAEL of tWé‘H{J?)S%ﬁ’b%é%ﬂ@ﬁ@'e%@&&ﬁt@?ef@éergéon

and 26. Preferably a plastics extrusion is provided forming a panel' which
fulsEIAL S AHdha Whsa HidDIIBBIOSTHE DRIBAE Friapd esarRiitHre0This

Clih@sﬂgl@lc? weldad R eHitdN& HafteiBHN Wit &ifsi@evnigh thass panes and

door/window will be attached. Glass panes 28 and 29 are mounted on the

reSpRicHoR Mt R WirgdRs BilghgoMentisPansdltd dsudidoly 2tV saan

suraggids2 ineeatsigidpshenpalplasiiesdaswiatipg membaediraeunied
midway betv;feen glass panes 28 and 29. Glass panes 28 and 29 and

inSURERY MeBET 33 are attached to their 25 respective mounting
surfaces using a rigid adhesive. Glass panels 28 and 29 and plastics
insu tingengember 3?f aredsgaced to, provide optimum iﬂ)sulatiog ith air16

and olrggrgonléa%nfiﬁréér avities 34nd 35. Additiorial featarasin the

plastiedingxtrosionr@fancindedriynfe@ngtosipanbby mmounrtingnpoint@6te
Sggf(%ftéffglsﬁﬁéi rtﬁéqcpﬁ%gﬁ? a3 38 AP D INE USRI G ics,
comprises an outer wall 21 and inner wall 22 which define internal spaces 23,
24, 25 and 26. Preferably a plastics extrusion is provided forming a panel which
functions as either a window or door. The plastics frame extrusion 20 is cut and
welded to suit the refrigeration unit 27 to which the door/window will be
attached. Glass panes 28 and 29 are mounted on the respective mounting
surfaces 30 and 31. Also fitted to extrusion 20 via surface 32 is a clear rigid
thermal plastics insulating member 33 mounted midway between glass panes 28
and 29. Glass panes 28 and 29 and insulating member 33 are attached to their
respective mounting surfaces using a rigid adhesive. Glass panels 28 and 29 and
plastics insulating member 33 are spaced to provide optimum insulation with air
and/or argon gas filled cavities 34 and 35. Additional features in the plastics
extrusion 20 include a hinge and torsion bar mounting point 36 and excess rigid
adhesive traps 37, 38 and 39. A magnetised flexible gasket 44 is inserted into

the gasket-retaining groove 45 providing an airtight seal between the insulated

glass door and the door fascia of the refrigerator/freezer unit 27.
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30 the gasket-retaining groove 45 providing an airtight seal between the
insulated glass door and the door fascia of the refrigerator/freezer unit 27.
9 2 March 2007 Figure 4 is a cross sectional diagram of a frame extrusion
40 for an insulated glass door according to one embodiment. The air
and/or argon gas is inserted via latex valves (not shown) locamgrih 2007
horizontal door-frame formed by 5 extrusion 40. Desiccant chambers 41
and 42, formed in the plastics extrusion 40, are filled with desiccant
moisture absorption granules in the vertical frame sections and sealed
usingiplasticicapsdssee-figtedd goiiardbavelin gx frigldie £4) Shosvsias pared
elevation view of dotor anel {)ra e Sgcﬁzgm afrocrl\} 10 view. Panel 5(% d
inElidesCah {PaT fare Hiembar BB°Ehd Sud it BE BE IFigh e Biserte
shoav$atiromadyes ain(revieosen silbepteidin anlelevaitioh deewfofitieefpanedbgr
panel fram C rising upper fram ber 52 and side fram .
P R g T RISl A AHE MRS Bliusion
exthusioriilicd 5 dbl aloseat anitmthstaeshivroiitoregiiondes 4n 3BearritEe] vitsicie
definoRemRreahich AR ECEVe R0di51AIR RARes e mfand 59 as
shown in figure 7. Figure 7 shows an isometric view of a section of a panel
with panes fitted according to a preferred embodiment. According to one

embpdimentaba s 20nethedaspeatwady RigabPaRRI Manos Carsirdaied:

in accordance with a method to be described with reference to figure 7.
P&ifhdraigtathi dudeiP BERGS AR REMPSHY 2 FAE D PSRBEES Tnaterial.

Preferably the frame material is an extruded plastics. Typically, a frame

will 25 cora]%“se upper member 52 and lower memper 53 fo.rme% fE)om an
a

extruSfOCAht WK THERHES EEEEeUdThIAYorh bRAHAY YROLIGLS BH
55lad (2 el Hicima eSpectivplisiieceiyeepdinasds mdBband D %arldarsidd Trame

forms an qyter door_surfac aré% ane 59 an inner door surface which 30
e o L e s PR Sl B BTy G B, 2,
spelapted with three shoulder regions 54, 55 and 56 which define recesses which

each receive and retain panes 57, 58 and 59 as shown in figure 7.

Figure 7 shows an isometric view of a section of a panel with panes fitted
according to a preferred embodiment. According to one embodiment of a
method aspect, a typical panel may be constructed in accordance with a method

to be described with reference to figure 7.

Peripheral frame 50 may be constructed from a metal or plastics material.
Preferably the frame material is an extruded plastics. Typically, a frame will
comprise upper member 52 and lower member 53 formed from an extrusion and
which includes recesses which form bearing shoulders 54, 55 and 56 which

respectively receive panes 57, 58 and 59.
Pane 57 forms an outer door surface and pane 59 an inner door surface which

each define an internal space 60. Pane 58 locates on shoulder 55 in inner space

60 and provides an insulation of panes 57 and 59 to prevent condensation.
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60 and provides an insulation of panes 57 and 59 to prevent
condensation. 10 2 March 2007 The preferred method comprises the
steps of: a) providing two panes 57 and 59 of a predetermined size; b)
providing an insulating member 58; 5 c) constructing a frame 50 from a
thermal plastics extrusion having a profile so that the completethfcarne7
includes three shoulder regions 54, 55 and 56; d) the first pane 57 is fitted
so that its periphery engages shoulder recess 54, (Preferably the pane is
glued peripherally to shoulder 54); 10 e) next, insulating member 58 is
gluad pe:thaud destiiedesmphsadieh dspsisposed in a central position
rel?tive to outsi%e SLtJrfaces of the %Iog Panel;dz)t finall yRane 59 is seated
ori’and glu&rjQ 10 Shouldet 563 'seal iritdrrial r%pa%re : (ﬁ?fne 57 forms an
outer surfapevefdihe pamshbi)ydhaeniterdif;the panes are arranged so that

the first and second panes 57 59 define an internal space 60 divided
o S G NS G S
second pamesiiRredetzty(htheopameisfeatranophidast tiylesshod Rigrag @s
shows an eggﬂggg%gcpggg,s sectional view of an abbreviated frame
extrusion 70 used in a door-frame according to one embodiment. Frame

exttusion 7deWRiERIaCpTEfErAbAY Hrathafastiredesy T hseessaihoeldge secess
comprises san @R MA (AL 30d 9RRIWBl Aetangry@bidLsfines

internal spaces 73 and 74. Frame extrusion 0‘%rofile 70 provides an outer

p&hel struciré WAt HaySEEEs 3 i ENFIdGo P IfRE REESThE pradheds

frame extrugsiposéa is auleand weldeshtelauitits parieslarppplicatinn ang
in a preferred embodiment is adapted as a fridge or freezer door. Panes

77 and 79 BP8referably manufactured from glass
f) finally, pane 59 is seated on and glued to shoulder 56 to seal internal

space 60, (Pane 57 forms an outer surface of the panel 50);
wherein the panes are arranged so that the first and second panes 57 and 59
define an internal space 60 divided by the insulating panel 58, which is located
intermediate the first and second panes. Preferably the panes are transparent

glass.

Figure 8 shows an enlarged cross sectional view of an abbreviated frame
extrusion 70 used in a door-frame according to one embodiment. Frame
extrusion 70, which is preferably manufactured from thermal plastics, comprises
an outer wall 71 and inner wall 72. Inner wall 72 defines internal spaces 73 and
74. Frame extrusion profile 70 provides an outer panel structure which may be a
window, door or the like. The plastics frame extrusion 70 is cut and welded to
suit its particular application and in a preferred embodiment is adapted as a
fridge or freezer door. Panes 77 and 79 are preferably manufactured from glass
and are mounted on the respective mounting surfaces 80, and 82. Also fitted to
extrusion 70 via surface 81 is a clear rigid thermal plastics insulating member
78 mounted intermediate glass panes 77 and 79. Glass panes 77 and 79 and

insulating member 78 are attached to their respective mounting surfaces 80, 82
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and are mounted on the respective mounting surfaces 80, and 82. Also
fitted to extrusion 70 via surface 81 is a clear rigid thermal plastics
insulating member 30 78 mounted intermediate glass panes 77 and 79.
Glass panes 77 and 79 and insulating member 78 are attached to their
respective mounting surfaces 80, 82 11 2 March 2007 and 8 M4&hQ@)7
suitable rigid sealing adhesive. Glass panes 77 and 79 and plastics
insulating member 78 iare Spaced to provide optimum insulation with air
afdfbP drgn G as HER ERiE ST AR P SREaitiGHAl P8REErS ANthd? and
plakiidss exdiilision menibeliageingedtachtorsieropamkieyinay{het shdviir)
for{ ‘#”Jr'”é’g 54%“1‘%%3[‘9?-&5%9%9?5‘%? &@?”o%?ﬂé’ar% orihe goor panel
76'6 |gur% Eonstrictéd N Accofiinte With the fhvehton ahd i
canrgspondifgnelini e fmgecParleiorfas bein daywingcloingremmagmetiounting
er>§libI g Sasket 83 inserted into the gasket retaining 10 groove 84 providing
ar?arlli?tlg t seal between the insulated glass door and the door fascia of
the refrigerator/freezer unit 85. From the foregoing, it can be seen that the

Insulgled Ao ORI ASSAR Y Qfetﬁg&ﬁ%i‘%‘}éﬁ RUAR RS ARRL&I

substantially all glass front appearance 15 but increasing the efficiency
arfdcstidangehvotie iy ENFOHAN ABE MEY ersErsP erdingiRUBR ewhier! thg is
inghisity ek AREN ALARIMRLibANER eI GRINWEIAAN RSSEMBINIGRHITES

fewer components such that it comprises a single unit, structural

inStapYfPtRISHE Ra g2 HiFh afel PRUAtRLbR MY st eare drangpd the

reguisieds andraperationaheasiscase wibssantially lowered with the removal
of 20 electrical heating. Manufacture of a panel in accordance with the

invention results in potentially a 60% parts saving and 50% labour saving
by coropatisoionagibira: kn@ain beypiealiiiavad ailel sethdoertidhiiodgasesmbly

freg2RL dogtfaving, lo%eﬁ%'”g.ﬁfgé‘ée”tsgg%&&pﬁ A S P9 Pance
made In‘accordance with the invention do no r@ﬁuweg

but increasing the efficiency and strength of conventional insulated doors and
windows to which the industry has been accustomed. Since the door/window
assembly requires fewer components such that it comprises a single unit,
structural instability causing sag is eliminated, manufacturing costs are greatly
reduced, and operational costs are substantially lowered with the removal of

electrical heating.

Manufacture of a panel in accordance with the invention results in potentially
a 60% parts saving and 50% labour saving by comparison with a known
typically available commercial fridge or freezer door having a heating element
apparatus. Panels or doors made in accordance with the invention do not require
any ancillary heating elements or associated heating apparatuses, nor the
associated materials and labour. The method of construction allows the panel to
function so that condensation is eliminated without the use of heating elements.
Consequently, since no heating elements are required, energy savings are
estimated to be up to 55% in comparison to a panel or door of similar

proportions requiring heating elements .
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15

any ancillary heating elements or associated heating apparatuses, nor the
associated materials and labour. The method of construction allows the
panel to function so that condensation is eliminated without the use of
heating elements. Consequently, since no heating elements are required,
energy savings are 30 estimated to be up to 55% in comparigonaierapanel
or door of similar proportions requiring heating elements . 12 2 March
2007 One advantage of the present invention is that it obviates the need
for spacer bars previously used to space apart glass panels prior to final
enclosuredvuatape vp ey pkésannén tanther pasia pabel el sieonsidudieshiner
f'rﬁérsseﬁ%er‘\%ﬁ‘s panesin 2,2 o .%%é‘éiﬁ%%@% ?r%gp (L &Bf‘ééu?X in
spacer bars which Set a predetermined distance between the panels an
fopargthanlifisulatéd thtass unjiarkimetat drame taddsy fittetds etrogntidipenes in
insatedhg'pss i complere g pansl.JSTekes, RRIGRIRRINEN
heavy and their construction labor mtensive. The panels according to the
indesttivn berwety depuirenspaust fvarsedathmadasthgtissnuoftan 10eiakrizted

91353 WllARR G NP MGIAR COMARLSRNIIIR KNAWBRRN SR Rakes

similar size. The preferred frame is manufactured from extruded plastics
canibutisheighifibantly endvélight SABSEEANOBNEROFetieRdNe-It TR hanels

reg&g_mz@g BymRersansiskilgdhin }Q&uﬁg EB@&&%@H%’%%%@%@%
modifications may be made to the invention as _broadly described herein
withiRt e gttt Hrand e E&ﬁw&%@e&@wm@meéﬁ%ﬁm PaRFATCH 2
2Q@Ri1dHEZe LANM SE B NfanldH i INMMERNHAREA SxirddOMASK ds.
A substantially planar insulating panel comprising: a frame defining a
ST BN & AN AT SATRTSY FLHite and a second

wall opposing the first wall and
It will be recognized by persons skilled in the art that numerous variations
and modifications may be made to the invention as broadly described herein

without departing from the spirit and scope of the invention.
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THy

o tantia anar 1n
diminish sequen%a Y idné directich

together with the first wall and the frame defining an enclosed internal
space of the panel; at least one intermediate insulating wall disposed in
the internal space intermediate the first and second wall members and
which creates a first enclosed 10 space in the internal space between the
insulating wall and the first wall and a second enclosed space Mmatbe 2007
internal space between the insulating wall and the second wall, wherein
the insulating wall insulates the first wall from the second wall; the frame
T biGed o BB HEb e Aadity W88 Fes of spaced

mounting surfaces which receive and retain the walls, the mounting
surfaces argan edin aca cadin% ﬁetr.ies such that the areas of the walls

] S Tron one Side of the panel to the
other arfchthe dvBlisgresegbentiallthspacdd apart from each other. 20 2. A
panel ageord g 0. 5lRIm § MORISIN 11 [amep AHUARSHUELHE A and
wherein the extrude pro¥|le of the frame 15 mlterJomPé) to form a
contingesher prdfitbe{avingatourddbh dnivaldstantier erihgonet Brexnahsmice of
accquiBgnt&claim 2 wherein the miter joints in the frame are 25 welded.
4. A panel according to claim 3 in which the frame profile in section has at

least cHdcashoRe fataHBcFbaTOHI B e vtk HirRoss By Bisninissnt cante

matghidinRiiateARaNe! ALEER i tlaiEhAdR WRichibe Gavidy isrsealadosed
prior to the welding of the frame. 14 2 March 2007 6. A panel according

to cISMFSIThIHRIETIHE WAFRSPIHRR Pednsuinis nal prditiations /itatdd
betwgesthéenbreysatipacsurf asemeued) thatdherGaviigs af@iiting wall and the

communication wjth the first and/or second enclosed. spaces, such that
tho SRS LSTR85 e 0 B R ccond

appasitig enclosed

the frame comprising an extruded profile;

the profile having a series of spaced mounting surfaces which receive and retain
the walls, the mounting surfaces arranged in a cascading series such that the areas
of the walls diminish sequentially in one direction from one side of the panel to

the other and the walls are sequentially spaced apart from each other.
A panel according to claim 1 wherein the frame is a unitary structure and
wherein the extruded profile of the frame is miter jointed to form a continuous

profile having no mechanical start or end point.

A panel according to claim 2 wherein the miter joints in the frame are

welded.

A panel according to claim 3 in which the frame profile in section has at

least one cavity for the retention of a moisture-absorbent desiccant material.

A panel according to claim 4 in which the cavity is sealed prior to the

welding of the frame.
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10.

11.

12.

space. 7. A panel according to claim 6 in which the frame profile in section
has cavities adapted to provide insulation. 10 8. A panel according to
claim 7 in which the walls are affixed to the mounting surfaces using a
rigid or semi-rigid adhesive which has either ultraviolet-setting or
thermo-setting properties. 15 9. A panel according to claim 82invataicboe
mounting surfaces have one or more recesses which act as traps for any
excess adhesive used in affixing the walls. 10. A panel according to claim
9 in which the first and/or second enclosed 20 spaces are sealed and

. filled with aix pafgbacgasl.iﬁgaawﬁmrmﬂnexhﬁroﬁul&tirﬂgnmatﬁlﬂaliﬂfelé\vpmhas

accordi im 10 which the frame includes a gasket- retalnm
aroct R e B R U R ahg LEES SRR i
providesramiairtighivseahbétwesanl ives pamd| anatb sl apticts, mlvhhhzh the
panel.| I orat%gls % 0\')%‘ %‘%r&?l R corg tf) mcl)?‘sl urg' 11'1 \%%Ir%hatha? froarln ols d
includes a eyway for insertion & mounting of a }r]nnge 301572 arcch
200PpaR@. A panel according to any one of the preceding claims in which

the frame is formed from a thermal plastics material. 14. A panel

according to claim 13 in which the walls are of glass or thermal 5 plastics

- panes. 15. A raeghecssvies e gladtrfyia shiskdirianpp rinblams sesting has

pan%hmgggdd@@t@df{@g@qmgvﬁmaﬁﬁlsposed two walls defining an internal
space; the internal
A panel according to claim 7 in which the walls are affixed to the
mounting surfaces using a rigid or semi-rigid adhesive which has either

ultraviolet-setting or thermo-setting properties.

A panel according to claim 8 in which the mounting surfaces have one or
more recesses which act as traps for any excess adhesive used in affixing the

walls.

A panel according to claim 9 in which the first and/or second enclosed
spaces are sealed and filled with air, argon gas, foam or another insulating

material.

A panel according to claim 10 in which the frame includes a gasket-
retaining groove adapted to retain a magnetized flexible sealing gasket which
provides an airtight seal between the panel and an article to which the panel is

fitted.

A panel according to claim 11 in which the frame profile includes a

keyway for insertion and mounting of a hinge.
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space including at least one internal insulating wall which insulates the
two outer 10 walls thereby reducing or eliminating condensation on the
outer walls of the frame; the method comprising the steps of: (a) providing
two walls of a predetermined size; (b) providing an insulating wall
member; (c) constructing a frame having a series of spaced poRNZN07
surfaces which 15 receive and retain the walls, the mounting surfaces

arranged in a cascading series such that the areas of the walls diminirf

sequentiall{ RAHA GRS BMNCBA STt REF AL R BITS the' BifiHS

h
fpme

the wallsrace fRafuehtialyl phaced aperidrom each other. (d) fitting the first

wall to

an inner mounting surface of the frame; 20 (e) fitting the insulating

member to a second mounting surface on the frame in a central position
14relative to themitsideosdirfate slaimhie’ framia kit (Hafitting telsecontheve]
toa tli]zilr Cns10unting surface of the frame such that the walls are in

SL1

dIes. . . . . . .
opposing reIfatlonshlp and define the internal space housing the insulating
member. 25 16. A method according to claim 15 comprising the further
15Step of p'ag'%m@d'ﬁﬁ%mwmgq'ammﬁtﬂ@mmumﬁ&ﬁgmaqﬁcludmg
equidistant from the first and second walls. 1
a frame in which is disposed two walls defining an internal space; the internal

space including at least one internal insulating wall which insulates the two outer

walls thereby reducing or eliminating condensation on the outer walls of the

frame; the method comprising the steps of:

(a)
(b)
()

(d)
(e)

®)

16.

providing two walls of a predetermined size;
providing an insulating wall member;

constructing a frame having a series of spaced mounting surfaces which
receive and retain the walls, the mounting surfaces arranged in a
cascading series such that the areas of the walls diminish sequentially in
one direction from one side of the panel to the other and the walls are

sequentially spaced apart from each other.
fitting the first wall to an inner mounting surface of the frame;

fitting the insulating member to a second mounting surface on the frame

in a central position relative to the outside surfaces of the frame; and

fitting the second wall to a third mounting surface of the frame such that
the walls are in opposing relationship and define the internal space

housing the insulating member.

A method according to claim 15 comprising the further step of

placing the insulating wall member at an optimum spacing and equidistant

from the first and second walls.
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