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AN APPARATUS AND METHOD FOR INSULATING AN APPLIANCE

Q1 This application claims the benefit of US Provisional Patent Apphication
, _ PE 1

No. 61363 815, fled July 20, 2010, which is hereby incorporated by reference.

Background

10602} The present imevention relates 1o using ugh remperature wsulatton, It finds
particular application in conjonction with asing high temperature insulation with an
sppliance and will be described with particular reforence thereto. It will be appreciated,

however, that the invention 1s alsd amenable w ather applications.

{G003] Household appliances, sach as for example, ranges, ovens, hot water
heaters, drvers and dish washers, can use high heat levels for various purposes, inchuding
food prepavation, deving and selfecleaning, The high heat fevels can be produced within
condined chambers., Vanous energy sowrces, mchuding electriouy, natural gas and

propane can be used to produce the high heat lovels,

{UHIES The confined chambers are typically positionsd wathin a cabinet or an
enclosure, The cabinet or enclosure typically melades side panels, a top panel and &
bottonm panel. In some instances, the cabinet or enclosure can also include a back panel
and & front panel having a piveting front door. High temperature insulation can be
posittoned adiacent to the confined chamber. The high temperature nsndation s wsed w0
control the flow of heat from the confined chamber 1o the outside of the cabinet or

gnclosure.

i HEY The present fivvention provides & new and improved apparatus and mwethod

for using high temperature insulation with an appliance.
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Sununary

iy

{0006} i one aspect of the prosent wvention, 11 contemplated that an applisnce
has an insulation assembly. The apphance includes a liner defivung an apphance
chamber. A& sowce of heat s positionad to hegt an wterior the chamber, An sulation
assembly is positioned exterior to the chamber. Insulation includes oose-fill msulation
material, The msulation inchading the loose- Al insalation material i3 posttioned in the

msulation assembly,

Brief Desenption of the Domwings

{0607} In the sccompanying drawings which are incorporated 1n and constitute a

part of the spectfication, embodiments of the myvention are illostrated, which, together

with g general description of the mvention given abeve, and the detatled description given
belowe, serve o exemplify the embodiments of this invention.

{UHILY FIGURE 1 lustrates a perspective view of an oven;

{09 FIGURE 2 dlustrates a schematic vepresentation of a front view, partially
w cross-section, of an oven ilustrating jnselation assembiies positioned around an oven

chamber i accordance with one embodiment of an apparatus Hhastrating principles of the

prosent mvention,

{0010} FIGURE 3 illustrates a schematic represemtation of a skde view, i cross-
section, of the oven ilustrated in FIGURE 2 in accordance with one embodinent of an

apparatus iHlustrating principles of the prosent invention;

faat i} FIGURE 4 iHlustrates a schematic vepresentation of a side view, i1 cross-
section, of the msulation assembly of FIGURE 2w accordance with one embodiment of

an apparatus lustrating principles of the present mvention;

{9124 FIGURE 3 illusuates a schematic representation of a side view, i cross-
section, of an insulation assembly in accordance with a second embodiment of an

apparatus iHustrating principles of the present mvention

(]
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00131 FIGURE 6A illustrates a schematic representation of & side view, in
cross-section, of an msulation assenmbly shown in an unfinished conditton in accordance

with a third embodiment of an apparatus Hustrating principles of the present invention;

{0014} FIGURE &8 sllnstrates a schematic representation of a side view, in cross-
section, of the insulation assembly of FIGURE 6A shown in a finished condition
accordance with one smbodiment of an apparates Hlustrating principles of the present

myeniion:

o5y FIGURE 7A ilustrates a schematic representation of g side view, in
crosa-section, of an insulation assembly I accordance with a fourtly empbodiment of an

apparates Hlustrating principles of the present invention,

{0616} FIGURE 7B illustrates a schematic represeuntation of a side view, in eross-
section, of an tnsulatton assembly in accordance with a fifth embodiment of an apparatus

ittustrating principles of the present Invension;

{0017} FIGURE 8A lustrates a schematic reprosentation of 8 front view,

¥

partially in cross-section, of the oven illusirated i FIGURE 2 illosteating an alternate

msulation configuration; and

{18 FEGURE 8B illustrates 8 schematic representation of a front view,
partially in cross-section, of the oven ilfustrated i FIGURE 2 thustrating an altermate

inxelation configuration,

Petaded Deseription of Hhwstrated Exmbodiment

] R The description and figures disclose high tempeeatore insudation
assemblies for appliances, Generally, the high temperature insulation assemblies are
configured to insulate the external surfaces of an apphance from the heat generated by a
hegt source within a heated and confined chamber, The tero "appliance” as used berotn,
1s defined 1o rwean a piece of equipment configured for performance of a particular task.

Various non-linuting examples of appliances include ranges, ovens, hot water beaters,
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drvers and dish washers. The term "insulate”™, as used herein, is defined 1o mean

substantially retard the flow of heat.

a2 With reference to FIGURE 1, one example of an appliance 18, While the
embodiment tusirated in FIGURE 1 iltustrates the spphiance 18 to be in the form of an
gven, it should be apprecisted that in other embodiments, the applisnce 10 may take other
forms {e.g., a hot water heater). The oven 1 inchudes a substantially fat, top cooking
surface 120 A plurality of heating elements or bumners 14 are tvpieally positioned on the
top coking surface 12, although the heating elements or lngners 14 are optional. The
ervers 10 mav include a plurslity of burner contrels 26 configured to contyol the heat level
produced by the burners 14, The oven 18 can also include a contred panel 28 for
controlling the temperature generated within an appliance chamber 16 {e.g., an oven
chamber) lu the Hlustrated embodiment, the bumer controls 26 and control paned 28 are
wownted on a backsplash 38, However, it should be understood that the burner contrals
26 and the control pasel 28 can be positioned 1y other tocations of the oven 1L The
backsplash 38 i located on a8 back edge of the cooking surface 12, The backsplash 30
typieally extends sway from the cooking surface 12 in an upwardly and perpendienar
direction. Although the dlustrated embodiment shows a backsplash 38, it should be
appreciated that m other embodiments, g oven 10 may not have a backsplash 38, While
the iHastrated embodunent shows the oven 18 having 3 top cooking surface 12 with a
plarality of bumers 14, i should be appreciated that other types of ranges or ovens, spch

as the now-timiting example of 8 wall oven without a top cooking swrface can be used.

{21} With reference to FIGURES 1-3, the oven 18 includes a pair of oppuosed
sice pancls 82, 34, a back panel 24, a bottom panel 2§, and g froms panel 33, The opposed
side panels 82, 84, back panel 24, bottom panel 25, front panel 32, and cooking surface
12 are vonfigured to form an outer oven cabinet 33, The ovter oven cabinet 33 may be
finished with any desired finish. In certain embodiments, the panels 82, 54, 24, 25, 32
and the cooking surface 12 can have an aesthetically pleasing foush, such as for example

a painted frash, a porcelain enamel fnish or 8 broshed stainless steel fivash.

{06221 The front panel 32 includes a pivotally connected, insulated oven door 18

The oven door 18 is lunged ot a lower end 1o the front panel 32 such that the oven door

v
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can be piveted amway from the front panel 32 and the oven chamber 16, Optionally, the
oven door 18 may include a window 19 The window 19 is typically made of glass, w
ceder that the ussr can view the contents of the oven chamber 16 during #s use.
Optionally, the oven door 18 may include a handle 21 configured to facilitale moving the

pven door 18 fron an open position 1o a closed poasition and visa versa.

00231 With reference to FIGURES 2 and 3, the oven cabingt 33 supports an
tnner apphisnce hner 18 {e.g, an inner oven Baerd. The toner oven hiner 18 moludes
opposing hiner side panels 18a, 15b, a {mer top panel I8¢, a liner bottom panel 158d, and s
{iner back panel 13e. The opposing Hner side pangls 18a, 15b, liner top panel 18¢, liner
bottom panel 184, Hner back panel 18, and oven door 18 are confipnred to defing the

aven chamber 16,

{0024} With reference again to FIGURES 2 and 3, the exienor swrfaces of the
oven hner IS are covered by a plarsbity of wsolation assemblies 38, The msulation
assemblies 38 gre placed adjacent 1 and, optionally i contact with, the exterior surfices
of the oven liner 15 and are configured to retain heat generated within an nterior of the
oven chamber 16, In one embodiment, a beat source 13 positioned to heat the interior of
the oven chamber 16, The msudation assembhes 38 are also configured to reduce the mate
of heat wranafer to the outer oven cabinet 33, The insulation assemblies 38 may be
retained in position against the extenior surfaces of the oven liner 18 by retaining
structaras {nof shown), including the non-lmitng examples of straps, wirg and metalhe

panels, The insulation sssemblizs 38 will be discussed in more detail below,

LAY An e gap 36 may be formed between the insulation assemblios 38 and the
cuter oven cabinet 33, In certain embodiments, the alr gap 36 can be configured as
another insulative laver, thereby further reducing the rate of heat transfor between oven
chamber 16 and the oven cabivet 33, The use of the air gap 36 may supplemeant the
nsplation assemblies 3B to minimize the surface temperatures on the outer surfaces of the
oven cabinet 33, The atr gap 36 has a width WA In the illustrated embodiment, the
width WA of the air gap 36 is in a range of from about 8,50 inches to about 1,530 inches.
in other erobodiments, the width WA of the air gap 36 can be less than about .50 inches

or myore than about 1,50 inches, While the itlustrated embodiment of the oven 190 shows
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the widths WA of the alr gaps 36 adjacent the panels 82, 34, the back pansl 24, the
bottom paned 28, and the front panel 32 (o be approximately the same dimension, it
should be apprecinted that in other embodimants, the widths WA of the air gaps 36
adjacent the panely 82, 84, the back panel 24, the bottom panel 25, and the front panel 32

may be different dimenstons.

00261 With reference again to FIGURE 2, hot air can emter or be formesd within
the atr gap 36 darmyg use of the oven 18, The hot s Hows withinthe air gap 6 m a
geperally ppward direction as indicated by the arrows . The hot air exits the oven 1)
through gaps between the uide panels, 82, 54, and the top ceoking surface 12, Optionally,
chimmey structures (nof shown) can be positioned i the air gap 36 o facilitate the flow of
the hot aw from the aw gap 36, The chumney structures can have any desived shape oy

configuration.

827} With reference 0 FIGURE 4, a Hrst ecobodiment of an isulation
assembly 38 includes a first enclosure materiagl 68, a second enclosure maternial 62 and an
wsplation Rver 64 positioned therebetween. Generally, the first enclosure matenial 68
amd the second enclosure material 62 are configured to form an insulation cavity within
which the msulaton laver 64 &5 posittoned. In the Hlustrated embodiment, the st
enclosare material 68 and the second enclosure material 62 are formed from either a ngid
oy flexible now-woven web of fibrous muiversl material, such as the non-limiting example
of glass fibers. However, in other embodiments the first enclosure material 60 and the
second enclosure material 62 can be formed frony other desired materials sufficient to
form an msulation cavity, including the non-hmitiog examples of woven fbrous mineral
materialy and metglic maenals, such as for examople foil, In vet ather embodiments, the
enclosure materials, 68, 62, can be formed from porous matenialy to facilitate filling of
the insulation cavity with the tnsulation laver 82, While in the illustrated embodiment,
the fust enclosure material 68 and the second enclosure material 62 are formed of the
same material, 1t should be apprecisted that m other embodiments the first enclosure
nraterial 66 and the second enclosure matenial 62 can gach be formed from different

materials.,
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0281 The enclosurs materials, 60, 62, have a material weight. In the illustrated
embodiment, the nmiaterial weight of the enclosure materials, 60, 62, is in a range of from
about 40.8 grams per square meter to about 90.0 grams per square meter. Alternatively,
the material weight of the encloswre materials, 68, 62, can be less than about 40.0 grams

per sgoarg meter or more than about 900 grams per square mieter,

00294 Ax iHlustrated in FIGURE 4, the frst snclosure material 68 has a thickness
TL The thickness THs in a range of from about 001 inches to about 0.08 inches, In
other smbodiments, the thickness T1 may be fess than about .01 inches or more than
about Q.08 mches, Sundlarly, the second enclosure material 62 has a thickness T2, Inthe
ittustrated embodiment, the thickness T2 is in 8 range of from about .01 inches to abows
0.08 mches, In other embodiments, the thickoess T2 can be less than about 0.01 inches
or more than about 0.08 nches. While the Shetrated embodiment shows the thicknesses
T1 and T2 to be abowt the same, it should be appreciated that in other embodiments, the

thicknesses T T2 may be difforent from each other,

{30304 The first enclosure material 60 has 8 major face 78 and opposing end faces
T2, 74 Simidarly, the second enclosure material 82 has a major face 76 and opposing end
faces 78, 80, The end face 72 of the first enclosare matenial 68 and the end face M of the
second enclozure material 62, are arranged to overlap each other thereby fonming 8
stracture having a closed ond and an open end. A phaality of retention wembers 82 are
posttioned i the overfappad portion 1o maintam the overlapped arrangement. In the
ilustrated embodiment, the retention members 82 are staples, However, in other
embodiments, the retention meanbers 82 can be other structares, devices of mechanisms,
sach as for example clips, clamps, wives ov high temperature zippers. In still other
embodiments, the overlapped ends, 72, 78 can be connected by high temperatre

adhesives,

80311 Onee the overlapped end of the structure 13 formed, the first enclosure
material 68 and the second enclosure material 62 define an wsulation cavity 84 within the
structure. As discussed in more detail below, the insulation cavity 84 within the structure
i filled with loose-fl insulation material before the open end is closed. The toose-fill

insulation material within the insulation cavity 84 forms the insulation layer 64,

i
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00321 The loose-1l insulation used to forny the insulation layver 64 can be any
loose-1il insulation, such as a muluphicity of discrete, individual s, cubes, Bakes, or
nedudes. The term "wft", as used berein, ix defined to mean any cluster of insulative
fibers. The loose-fl msulation matenal can be made of glass fibers or other naneral
fibers, and can also be orgame fibers, hermoplastic fibers or celinlose fibers. o the
tHustrated embodiment, the loose-fill insulation material 1s binderless. However, in other
embodiments, the loose-fill insulation material can include a binder matenial, meluding
the non-limiting example of s gh-temperatire hinder. hy the tlustrated embodiment,
the loose-H1 insulation matenial has an average fiber diameter in a range of from about
0.1 microns to about 2000 microns. Withont being held 1o the theory, it 15 believed that
the refatively small average diameser of the fibers within the loose-fill insulation material
provides moreased insulative value {R value} over Ipose-fill insulation materials having
larger average fiber diameters. Altermatively, the loose-fill insulation material can have

an average Hiber diameter fess than about 0.1 microns or mere than about 20.0 microns.

j0033] The leose-BH insulation matenial is inserted into the open end of the
tnsulation cavity 84 formaed by the first enclosure material 68 and the second enclosure

material 62, thereby formung the maulation laver 64, As discussed below, after the foose-
] insulation 1 inserted mto the msulation cavity 84, the open end 1s closed and the
insulation cavity B4 is enclosed by, for example, the retention member 82, In the
tHhustrated embodiment, the nsulation fayer 64 has a density in a range of from about 3.0
pounds per cobie foot thereafter "polY) 1o aboot 6 0 pefl o other canbodiments, the

wsulation fayer &4 can have g density less than about 3.0 pof or more than about 8.0 pefl

{034} Ouce the insulation laver 64 i formed, the end faces, 74, 88, of the fust
and second enclosure materials, 68, 62, are overlapped and maintained in an overlapped
arvangement by a plurality of retention mewmbers 82 in the same manner as desortbed
above. The first and second enclosare materials, 60, 62, the insplation layer 64 and the
overlapped end faces, 72, 78, 74 and 88 form the (enclosed} insnlation assembly 38, The
ysplation assemnbly 38 has o thickoess T3, Inthe shusirated ernbodiment, the thickness
T3 is w a range of from abont (1.530 inches to about 3.0 inches. Alternatively, the

thickness T3 can be less than about §.50 inches or more than about 3.0 inches. The

W
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snsulation assembly 38 can have any desired width and length. The msulation assemblies
38 are positioned within the oven 18 and agamst the exterior surfaces of the inner oven

Hiner 18 as discussed above,

{06354 During sormal cooking operation, the oven chamber 16 will be hented to a
cooking femperatare m g range of from about 250° F (1217 C) to about 3007 F {260° ).
When operating in a self-cleaning mode, the oven chamber 16 will be heated to a
femperaiure in g range of from abont 750° F (3987 () 1o about 9007 F (482° (), For
commercial or industrial ovens, the temperature within the oven chamber 16 can reach ax
igh as 1600°F (871°C). The heat from within the oven chamber 16 can radiate from the
pven chamber 16 and the flow of the hewt can be retarded by the insulation assemblics 38
amd optionally by the aiv gap 36, In this manner, the insulation assemblizs 38 and the aiy
gap 36 cooperate o retard the amount of beat that is transferred to the oven cabinet 33
Heat exposure tests, such as the ULESE Sandard tor Household Electeie Ranges and
ANKY £211 Standard for Household Cooking Gas Appliances, require that the maxinmm
atlowsble sueface temperature be 133° F for a panmted metal surface, 1607 F fora
porcelain enamel surface, or 1727 F for a plass swrface. In addition to meeting the
maximum surface temperatures requiraments for heat exposure tests, the reducsd heat
tansfer rate of the configaration of the insulation assemblies 38 and the air gap 36 also
advantageoushy provides for reduced power necessary for cooking and setf-cleaning
modes of operation, and protection of sensitive electronic controls from excesaive

exposure to high beat.

LR Dunng self-cleaning mode, insnlation including a ioder (e.g., Bberglass
wsulation or loose-fill insalation) exposed 1o the relatively higher teraperatures has been
found to produce an wapleasant odor anddor smoke. Binderless insudation {e g, binderless
foose-fill insulation) has been found to eliminate the undesirable odor anddor simoke &t

refattvely bigher temperatures (e.g,, during self-cleaning mode).

{0637} With reference to FIGURE 5, a second embodiment of an insulation
assembly is iHlustrated generally at 138, In this embodiment, a single continuous
enclosure materigl s configured to form ao nsulation cavity, The msulation assembly

138 includes an enclosure matenial 160 and an insulation layer 1640 In the ilustrated

SO
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savhodinment, the enclosure material 160 and the insulation laver 164 are the same as, oy
similar to, the first enclosure material 68 and the insulation laver 64 discussed above and
tlustrated in FIGURE 4. However, in other smbodiments, the soclosure material 166
nray be difforent frons the frst enclosure material 68 and the msulation laver 164 can be

different from the insulation laver 64.

00381 As Hlustrated in FIGURE & the enclosure material 168 has a formed end
186 and an overlapped end 188, In the illnstrated cobodiment, the formed end 186 hag
the approximate cross-sectional shape of a rectangle. However, in other embodiments,
the formed end 186 can have other wress-sectional shapes, inchuding the non-linuting
gxampe of a ronnded cross-sectional shape. As further shown in FIGURE § the
overlapped end 188 includes end faces 174, 188, The end faces 174, 180 are ovarlapped
and connected together by a plurality of retention members 182, In the Hhastrated
embodiment, the retention merabers 182 are the sanwe as, or simdlar 1o, the soieation
wiembers 82 discussed above and Hhustrated in FIGURE 4. However, in other
embodiments, the retention members 183 mayv be different from the retention members
82, Ouce assembled, the tnsulation assemblies 138 are positioned s the oven 18 as

desoribed ahove and Hlusirated m FIGURES 2 and 3

{39} With reference to FIGURES 6A and 68, 3 thivd embodiment of an
insalation gssembly s Hlustrated genervally at 238, In this enbodiment, opposing
snelosure materials are configured to form an insulation cavity. The msalation assembly
238 includes a first enclosure material 260, a second enclosure material 262 and an
maudation fayer 264, In the ilustrated embodiment, the encloswre materials, 260, 262,
and the insulation layer 2364 are the same ag, or stmtlay o, the encloswre matertals 64, 62,
and the insulation laver 64 discussed above and tustrated 1o FIGURE 4. However, in
other embodiments, the enclosure materials 260, 262 may be different fromn the enclosuare
materialy 68, 82, and the msaudation laver 264 may be different from the insulation layer

64

{0040} As Hlustrated in FHGURE 6A, the enclosure material 260 has end Haps
272 and 188, Sumilarly, the enclosure matenial 262 has end {laps 278, 280, The end flap

272 of the first enclosure material 260 and the end flap 278 of the second enclosure

- 10~
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material 262 are joined. The end flaps 372, 278 are jomed using a pluralily of mechanical
fastepers 282 (e.g., staples). Heowever in other emibodiments, the end flaps 272, 278, can

be joined using other provesses and structures.

{0841} Onee the end flaps 272, 278 ave jomed, the first eoclosure material 260
and the second enclosure material 262 define an insulation cavity 284, The msalation
cavity 284 is subsequently filled with loose-Aill insudation material. Oncs the msulation
faver 264 13 formed, the end flaps 274, 288 are joined, thereby forming the insulation

assemibly 238, The end {laps 274, 288 are joined in the same manner as deseribed above,

{42} With reference to FIGURE 6B, the jomed sud Haps 272, 278 are rotated
o folded such as to be adjacent the second enclosare material 262 and the jomed end
flaps 274, 280 are also rotated or folded such as to be adjacent the second enclosure
material 262, therehy forming the msalation laver 264, Onee assembled, the msudation
assemblios 238 can be positioned in the oven 1 as desceribed sbove and Hlustrated

FIGURES 2 and 3.

{043} With reference to FIGURE 74, a foacth embodiment of an insalation
assembly is dlustrated generally at 338, The msolation asserobly 338 15 formed fom a
pack of fibrous Ioose-fill msulation material 364, In the tustrated entbodiment, the
fihrous foose-fill insulation material 364 15 the same g8, or similar 1o, the loose-fil
msulation material 64 discussed sbove and Hlustrated in FIGURE 4. However, in other
embodiments, the fibvous loose-fll insudation matenig! 364 may be different from the
fibrous loose-fill msulstion matenal 64,

00441 With reference again to FIGURE 7A | the msulation assembly 338 having
the fibrous loose-fill msulation material 364 can be formed in any desired manner, In one
example of a forming process, individual tafts of the {ibrous Toose-11ll insudation material
364 can be entangled with other individual tufts of the fibrous loose-fill insnlaton
material 364 by the process of neediing. Qoo example of the seedling process 48
disclosed in the US Patent Application Publn, No. 200700145993 {Chacko et al)
published January 18, 2007 the disclosiwe of which s incorporated herein by reference.

However, it should be appreciated that the insulation assembly 338 having the entangled

“ i1~
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fibrous lose-fill msulation maserial 364 can be formed iy any desired manner. The
process of entanghoy the fibvous loose-fill insulation material 364 is configurad to
previde strengih e the fibrous loose-fill tnsulation material 364 such that the insulation

assembly 338 geverally relains s shape.

{0045 After the insulation assembly 338 having the entangled fibrous loose-fill
insolation material 364 1 formed, the insulation assenbly 338 can be cut to any deatred
shape and stxe using any desired cutting process, mehding the non-lmiting example of

die calting.

{046] The tnsulation assembiy 338 having the sntangled fibwous foose-fill

isnlation material 364 has a density. In the tHustrated embodument, the msalation
assembly 338 bas a density in a range of from about 3.0 pef 1o about 8.0 petl In other
embodiments, the insulation asserably 338 can have a density less than about 3.0 pefor

more than abow 6.0 petl

{047} With referance to FIGURE 78, a fifth embodiment of an insulation
assembly iy tlustrated generally at 438, The nsulation assembly 438 15 formed froma
pack of fibvous loose-Hl msulstion matenal 464, In the Hhuwstrated evwbodiment, the
fibrows fpose-fil] nsulation material 464 13 the same a8, or similar o, the loose-fill
insulption matenal 64 discussed above angd ilusteated in FIGURE 4. However, in other
embodiments, the fibrous loose-BH insulation material 464 can be different from the

fbeous loose-BY insulation material 64.

{O048] The pack of fibrous loose-fill nsulstion material 464 15 entangled with
fibers 499 having a longer length than the fibers of the fibrous loese-fill insulation
material 464, The entangled fibers 498 are configured to provide strength to the fibrous
foose-1l msudation matenial 464 such that the pack generally retaing its shape. In
addition to having a longer leapth than the fibers of the fibroas loose-fill insulation
material 464, the entangled Bbers 498 also have a larger average diameter thag the
average sHameter of the fibers of the fbrous oose-fill nsulation material 464, In the

tHustrated embodiment, the average dameter of the entangled Gibers 490 15 in & range of

X

fromy about 1 microns @ about 30 nvcrons. In other smbodiments, the average diameter
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of the sntangled fibers 490 can be losy than about 10 axicrons or move than about 30

IRICTONS.
{0049 With reference again to FIGURE 7B, the entangled fibers 490 have an

average longth 1 8 range of fron about 0.50 inches to about 3.0 inches, However, ot
should be appreciated that in other embodiments, the aversge length of the entangled

fibars 490 can be kess than abowut 0,580 inches oy muore than abowt 3.0 inches.

{0050} The fibwous loose-filf inzelation material 464 and the entangled fibers 498
can be formed together in any desired proportions. In the lusteated embodiment, the
proporiion of the fibrous foose-fiH insulation material 464 is in a range of from abowt
20.0% to about 95.0% by weight and the proportion of the entangled fibers 490 s a
vange of from about 5.0% to about 80.0% by weight. However, 1 other embodiments,

the proporiion of the Hbrous loose-fill wsulation material 464 can be less than abowt

fexs than about 5.0% or move than about 8G.0%.

{051} With reference again to FIGURE 7B, the pack having the entangled fibess
498 and the Hbrous loose-fill msulation material 464 may be formed in any desived
manner. In one sxample of a forming process, the entangled fibers 498 may be entangled
with the fibrous loose-fill msulation material 464 by the process of needling. One
example of the needling process s disclosed in the US Patent Application Pabln. No.
20070014903 (Chacko et b} as discussed above. However, 1t should be appreciated the
pack having the entangled fibers 490 and the fibrows loose-fill insulation material 464 can

be formed in any destred manner,

U Adter the pack having the entangled fibers 490 and the fibroas loose-fill
msulation matenal 464 15 formed, the pack may be cut to any deaired shape and sive

using any desived cutting process, mcluding the son-lmiting example of die cutting.

{OH53 The pack baving the entangled fibers 499 and the fibrous loose-6il
msnlation material 464 has a denstty. In the ilustrated embodiment, the pack has a
density m a range of from about 3.0 pof to about 8.0 petl I other embodiments, the pack

bas a density less than about 3.0 pef or more than about 6.0 pef.

- 13~
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j0034] With reference to FIGURE 84 another embodiment of an oven 818 ix
dhustrated. In this embodunent, a phurality of msulation cavities 392a, 5392b, 592¢, 5924
are formed proximate (adjacent} to and arcumd an oven liner 815 and defined by veil
walls 8%3a, M3b, M3¢, 393d, respechively. It s contermplated that the veal walls 3934,
393h, 303¢, 893d mchude the material discussed above for the enclosure material, The
veil walls $93a, 593, 393¢, 593d gre spacad from a wall defining the oven liner 31§ 0
create the insulation cavities 892a, 592b, 592¢, 392d defined by the veil walls 3934,
S93b, 593¢, 593d and respective walls of the oven liner 318, Therefore, in this
canbodiment, the loose-fill msulation waterial 568 divectly contacts an exterior sarface of
the oven Hiner 3135 walls and the veil walls 3935, 593h, 593¢, 893d. The tsuiation
cavities $392a, 592b, 592¢, 592d are configured o be filled with loose- il msulation
material 8638 In the ustrated embodiment, the loose-fill insulation material 563 is the
same as, or simiar o, the loose-fill wnsulation matenial forming the msulaton kayer 64
discussed above and (Hustrated 1n FIGURE 4. However, the loose-fill msulation material

64,

HHISS) The ose-HH msulaticn material 565 may be mseriad mio {g.g., blown
o) the msulation cavities 392, §92b, 892¢, 392d by an applicator 8394, The apphicator
594 can have apy desired shape, size, or configuration. In still other embodiments, the
foose~-fill msulation material 568 can be inserled into the msulation cavities 8924, 892h,
592¢, $92d by other desired structures, mechanisios, or devices, wctading the non-

fimiting example of a pressurized hopper {not shown).

{056} While the nsulation cavities 392a, 592b, 592¢, 5924 iHusirated in
FIGURE 8A are shown as having substantially rectangular forms, it should be
appreciated that o other smbodiments, the sulation cavities §92a, 392b, 892¢, 592d can
be any shape, size, or configaration sufficient to retain the loose-fill insulation material

565 1 an insulating orientation against the mner over liner 815,

{0657} With reference 1o FIGURE 8B, another embodiment of an oven 616 18
ustrmed. Io thes embodiment, an alr gap 636 15 formed around an over liner 615 and

insulation cavities 692a, 692b, 692¢, 6924 are formed sround the air gap 636, The

o~
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insulation cavities 692, 692b, 692¢, 692d are configured to be filled with loose-fill
msulation material 663, In the Hustrated embodiment, the loose- insulation material
663 iy the same as, ov sinnilar to, the loose-fill insulation matenial forming the insulation
fayver 64 discussed above and tlustrated 10 FIGURE 4. However, the loose-Bll insulation
material 663 may be different from the loose-fill insulation material Prming the

insulation layer 64.

{0058 The loose-BH msudation material 668 may be mserted o the wmsalation
cavities 692a, 692h, 692¢, 692d by any desired manner including wsing the applicatoy

294 as HHustrated in FIGURE 8AL

{0659 While the msulation cavities 692a, 692, 692¢, 692d hotrated m
FIGURE 8B are shown as having substantially rectangular forms, o should be
sppreciated that in other embodinents, the msulation cavities 692a, 692b, 692¢, 692d can
be any shape, stze, or configuration sulficient o retain the loose-fll insulation material

663 10 gn msulating orientation against the muer over liner 818

{060 The air gap 636 is used as a further insulator to Hmat the conductive beat
transfer between oven Hner 618 and the outer oven cabinet 833, The use of the air gap
636 supplements the insufation material 668 1o minimize the surface temperatures on the
outer surfaces of the outer oven cabinet 633, In the embodiment shown in FIGURE 8B,
the air gap 636 has a width WA2, In thus embodiment, the width WAZ is in a range from
about 850 inches 1o about 1.5 inches. In another embodiment, the width WA2 can be

loss than about .50 inches or more than abowt 1.8 inches.

0611 Whale the present tnvention has been tllustrated by the description of
embodiments thereof, and while the embodiments have been desertbed m considerable
detal, i 13 pol the mtention of the applicants to restrict or m any way bt the scope of
the appended claims to such detatl. Additonal advantages and modifications will readily
appear to those skilled i the art, Therefove, the invention, 88 broader aspects, 1 not
Hmited o the specific details, the representative apparatus, and ilusteative examples
showy and desortbed. Accordingly, departures mav be made from sach details withowt

departing from the spirit or scope of the applivant’s general inventive ponespt.
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FWe clamy

i. Arn appliznce having an insalation assembly, the applisnce comprising
a lner defining an appliance chamber;

a source of heat postiioned to heat an mterior the chamber;

an wsulation assembly positioned exterior to the chamber; and

nswlation, inchuding loose-fill insulation material, positionad 1 the insulation

assembly.

2. The appliance as set forth i claim 1, wherein:
the insulation assenbly includes at least one enclosare roaterial configured o
forny an insulation cavity; and

the msulation is pesitioned in the msulation cavity.

N

3 The appliance as set forth i claim 2, wherein:
the insalation aasembly inclades a plarality of the enclosure materials configured
to enclose the insulation cavity; and

the insulapion is posttioned i the enclosed wsulation cavity

4. The apphance as set forth in claim 2, wherein
one uf the enclosure matenials overlaps another one of the enclosure materials 1

form the nsulation cavily,

5 The appliance s set forth m claim 3, wherein;

the loose~fil snsulation matenial i blown into the nsulation cavity,

6. The apphiance as set forth wm claim 2, wherem:
the insulation cavities are defined by respective walls of the apphance chambaer

and respective ones of the snclosure matenal,

The appliance as sut forth in claim 1, wherein the loose-fill insulation

mclades individual wifts entangled with each other.

- 16~
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8. The appliance as set forth o clam 1, wheretn:

the loose~fill material is entangled with fibers.

g, The apphance as set forth in claihm 8, wherein
the loose-fill msulation material bag an average fiber diameter i a range of from
about .1 microns o about 20 microns;

ge diarseter i a range of fron aboot 1 microns

P

the ertangled hibers have an avery
$ 1o about 30 microns, and

the emangled fibers bave g lengh in @ range fron about 0,50 inches to shout 3.0

mchex,

10, The appliance as set forth in claim 2. furthey including:

an air pap between the lner and the fusnlation assembly,

{1, The appliance as set forth in clawn 2, further inchuding:

an air gap exterior 1o both the hiner and the insulation assembly.

12, The appliance as set forth 1 claim 2, forthey including:
an outer appliance cabinet, the insulation assembly limiting a temperatore of the
outer applisnce cabinet to shout 1S2°F if the ower appliance cabinet is painted, to sbowt

FOOPF 1f the outer applance cabinet is poreelam, and 1o about 172°F if the outer

5 appliance cabinet is glass, when a temperature m the applance charsber i3 about S0FF,
130 A method for insulating a chamber inan appliance, the method

COMIPEISING.
defimng an apphance chamber by a Hney;
positioning a sowce of heat o heat an enor of the appliance chamber;
5 positioning gn insulation assombly exterior to an apphiance charober; and
posifiomng msulation, mcluding loose~-fll msulation mateniad, m the insulation

assembly.

14, The method for insulating a chamber 1n an apphance as set forth in

claim 13, farther including:



(2

.75
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positicning the msulation assembly to define an msulation cavity defined by
enclosure material;

enclosing the insulation, including the loose~fill insulation material, in the
naalation cavity; and

positioning the wsulation assembly adjacent to the hiner.

15, The method for insulating & chamber in an appBance as sot forth in
claim 13, further icluding:

positioning the insulation assembly to define an insalation cavity between an
enclosure material and the liner; and

blowing the insulation, including the loose-fill insulation material, intoe the

insulation cavity,

16, The method for insulating 8 chamber v an appliance as set forth in
claim 13, further inclunding
entangling individug! tafts of the loose-fill insulation material with one of cach

other and other fibers.

17 The method for insulating a chavaber in an apphasce as set forth in
clatm 13, furthey including:
positioning the msalation gssembly to provide for an gir gap between the

msulation and the Haer

{8 Anmsulation assembly for an appliance, the insulation assembly
COMPLISIRG

at feast one enclosure material configured to form an insulation cavity; and

msnlation, meliding loose-ill insulation matenial, positioned in the msulation

CAVILY.

19, The imsulation gssembly as set forth ju claim 18, whevein:

the enclosure material sncloses the insulation in the insulation cavity.

- {8~
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28k The maudation assembly as set forth in clasm 18, wherein:

a Hner of an associated applignce chamber defines one side of the insudation
cavity; and

the enclosure material forms g placality of sdditional ones of the sides of the

msulation cavity

- 9.
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