21657 INSULAT]CN AND THE PROVI SI ON THEREOF 5 - This invention

relrates to insulation and the provi- sion thereof. Mre particula t hi s
i nvention relates to an insulation nenber for use in insulating a ace,
‘a nmethod of providing insulation for a surface, and attach- nent Spf
.attaching insulation to a surface. Still 10 nore specifically, Z{fiasﬁﬁo?

i nvention has particular. applica- tion in regard to a high tenperature

i nsul ati on nenber for use in insulating a furnace surface, and to the
provi sion of high tenperature insulation in a furnace for insulating a
furnace wall surface. 15 The problens involved in insulating the interior
surfaces of the walls (conprising the walls, ceiling, interior door
surfaces, and other furnace surfaces to be insulated) of a furnace are
wel I -known. Historically, the 20 interiors of high tenperature furnaces
have been lined with various types of hritks capable of wi thstanding high
t enperatures. Wen brick |inings wear out, however, it is an odious and

-~ time consumng task to replace the old brick with new brick |ining. - 2-
The di sadvantages of brick linings, coupled with the need for nore
effective and higher tenperature linings, has led to the use of insulating
fiber mate- rials such as ceranic fiber materials for providing 5
insulation or for providing at |east the hot face of the insulation.
Ceram c fiber material, as referred to herein, is generally available in
tha—formof a ceramc fiber blan- 10 ket which is customarily '

manuf actured in processes _sim.lar
- INSULATION AND THE PROVISION THEREOF

5 This invention relates to insulation and the provi-
sion thereof. More particularly, this invention relates
to an insulation member for use in insulating a surface, a
method of providing insulation for a surface, and attach-
ment means for attaching insulation to a surface. Still
10 more specifically, this invention has particular applica-
tion in regard to a high-temperaﬁure insulation member for
o use in insulating a furnace surface, and to the provision
o of high temperature insulation in a furnace for insulating
a furnace wall surface.
15 '

The problems involved in insulating the interior
surfaces of the walls (comprisihg the walls, ceiling,
interior door surfaces, and other furnace surfaces to be
insulated) of a furnace are well-known. -Historically, the

20 interiors of high temperature furnaces have been lined
with various types of bricks capable of withstanding high
temperatures. When brick linings wear out, however, it
is an odious and time consuming task to replace the old
brick with new brick lining.



) N
to the conventional paper making processes. As such, the fibers which Nt
“constitute.the blanket are oriented in pl anes which are generally parall el
.to the Iong[tudlnal direction of formation of the bl anket or sheet. 15 If

secti.ql f-such a bl anket or sheet are cut to formnmats or batts, and are
applleaggg such to an interior surface of a furnace, the mat or batt would
be in the formof a blanket in which thé~ceranic fibers will be lying in 20
pl anes generally parallel to the surface to which the mat or batt is
attached. In such blanket formapplication to a furnace sur- face, the

majority of the fibers of the ceramc material 25 wll tend to be lying
in a direction whicEhuodﬁéaﬂvadtageSeoﬁobticbalinﬁnésirnnuﬁkeﬂnwﬂhh of
formati on of tQSebhﬁghe%oktESkE QQE%QEFQQ 2n& QS of fibers
will still be in di spose rlen- tatlon Where the

fibers are di spdodagen paanésdmﬁpcﬁhsouse °§rbn ating fipPemaat@nace

wal |, there ISrgener aucy ast cedaingy fobei-heaéwﬂwlwqtrmamgal to
produce racks '

whi result f.rom heat .shrin wh usi ng
eram o B ber ASWLACAER oF o2 pRoRIaTRE, AF Sfaet i gt Fuadl
environnents | éhe¢ tiosulatldondevitrification and thus to the probl ens of
cracking and del am nation. Attenpts have been made to overcone the problens
5 presented by the use of ceramic fiber in blanket form by severing

strips of fiber froﬁ:ieé'GE‘FrcafF'BFﬁeEa’éﬁ'éé?lf P8 EYed e MersMsdisy to the
direction of fgemetraddyohvaitableecin the form of dhsmramsiic ifiber dlan- fr o/

the fibqp sheei i \Widh"§s customarily manufactured in processes similar
to the conventional paper making processes. As such, the
fibers which constitute the blanket are oriented in planes
which are generally parallel to the longitudinal direction

)

of formation of the blanket or sheet.
15 _ '
' If sections of such a blanket or sheet are cut to
form mats or batts, and are applied as such to an interior
surface of a furnace, the mat or batt would be in the form
of a blanket in which the ceramic fibers will be lying in
20 planes generally pafallel to the surface to which the mat

or batt is attached. s

In such blanket form application to a furnace sur-

face, the majority of the fibers of the ceramic material

25 will tend to be lying in a direction which would tend to
be co-linear with the direction of formation of the
blanket itself, although a considerable number of fibers
-will still be in a more or less randomly disposed orien-—
tation. Where the fibers are disposed in.planes which

30 = are parallel to the furnace wall, there is generally a
tendency for the fiber blanket material to produce cracks
which result from heat shrinkage.

In addition, when using ceramic fiber insulation
35 in blanket form, high temperature environments lead to



t Het represent the linear distance required fromthe cold face to the hot

face of-the insulating fiber mat. The cut strips are then placed edge
.and laid lengthwi se in side-by-side relationship with a sufficie nmber
of 15 _strips being enployed to provide a mat of a desired w dth -
Natural |y, the thickness of the fiber sheet fromwhich these strips are cut
w il determ ne the nunber of strips requiT%ﬁ to construct a mat of a

required width. 20 By applying such strips to a furnace interior sur- face
where the fibers of the ceramc fiber material generally extend '
transversely to the interior surface of the furnace wall, and where the
-fiber planes extedévitrificatioavandethusotsutive iprckliens nff faraskinge

probl ens pre- sen LtkifLcation, delam nation, shrinkage and
cracking are subs%@%t?gﬁgsxbéghéga. In addition, since-ceramc fiber

material tends to 30 be resiliently conpressible (or at |east
conpressible with a |i gitkempieghaeeobeefshbdente)ovdiroms rilps prablems

arranged ingcabutting relationship therehy L di ngl. ) ' en
adj acent st Pi ps a?r%sreé’é'ﬁf‘t %Xf %ﬁr ngaég 8%%"6’3’]" uglé@%g'rI %]%{g%hée)?&%.
insul ation materi &y isevesddgi stilipakef 6iberrfyomosusch synkomned Aheethdans
IS required to allowjl %lt'iﬁﬁukﬁkh%e?g&ﬂri 86 tRe NP1 Adét 2¥l O RIknidHidn OF

surface of a furnace wa Various net hods have been attenpted to 5 _
achi eve this obj e®fi Fhe shg§&- for exanple, where insula- tion material is

usedi n bl anket form pins or studs can be prewelded to a furnace wall and
Lhe ) 1Sl ahigon, T e ) SToRe abPBLEdepBROcALCE A ded U idns
that represent the linear distance required from the cold
face to the hot face of the insulating fiber mat. The
cut strips are then'placed.on'edge and laid lengthwise
in side-by-side felationship with a sufficient number of

15 strips being employed to provide a mat of a desired width.

Naturally, the thickness of the fiber sheet from
which these strips are cut will determine the number of
strips required to construct a mat of a required width.

20 '
_ | By applying such strips to a furnace interior sur-
-kﬁé face where the fibers of the ceramic fiber material
generally extend transversely to the interior surface
- of the. furnace wall, and where the fiber planes extend
25 transversely to such interior surface, the problems pre-
sented by devitrification, delamination, shrinkage and
cracking are substantially reduced. '

In addition, since ceramic fiber material tends to
) a 30 " be resiliently compressible (or at least compressible
with a limited degree of resilience), the strips can be
arranged in abutting relationship thereby avoiding gaps
forming between adjacent strips as a result of shrinkage
during use. '
35 '



-10 This procedure is disadvantageous since the pins or studs nust be A
prennunted on the furnace walls in a specific layout. This presents the

~ di sadvantage“that the position- ing of the pins or studs ctannot readily be
.al tered when 15 required. 1In addition, because the pins or studs wl|
ext end t hroug e insulati'on material, they will be exposed to the

t enper at ure mﬂ£%§n t he furnace and mﬁrﬁ'conduct'heat fromthe furnace
directlﬁ to th&e=furnace walls. This is not only wasteful but |eads to the
forma- 20 tion of undesirable hot spots in the furnace walls. Were
insulation material is used in strip form the strips may be secured to a
furnace wal | by me¥hetberpisgulationrmakerialhishused im|hlanhker tdre furnace

wal |, 25 \yltt:fipt ES i, " hBﬁebﬁhQGaSQE Uﬁ.edns 04 h&ﬁ?ﬂ@t%%lﬁﬁ%

wires or the like whi,ch extend rou I be | psS IS again
provi des the &P?&&@&ﬁ?&g@aFﬁﬁfaihE°b8§c§§§§xﬂ%s¥°tﬁP;ﬁQﬁﬂ£§RR1§q¥§§ce
particul ar | apfuta faknager @pddi- Vapboag methﬁdBtﬂawéﬂbééﬁNéEHGM§Hed'H@ S

provi deg t he f e nt h the trips is’
t edi ous%and Ig’%(t)xrl'e(‘)'ﬁs"l % é\?gééggrggf heseu%f d%/aéf%%gé a{l&ﬁ#ﬁ é@'l been
made to secur &ipAsBrierdalniscused in blankewcformi IPins 3 Studmomm ng the
i nsul ation naber p&bwemdéagtd GCEAPh&cETHLI] 3nd the idBOES N n&fieglal

supporting sheets no ules The nopdu es can e
separatel y haﬁape&ggﬁngaﬁmgﬁfﬁ%uﬂgt e Pinf Pk S ﬁﬂ?rﬁﬁﬁﬂ?%glf'he_m~
ri gid bl ocks, posd tibeeby, meanshef pauts sot othidel fkanace wall. 5 Wiile thisy
nndulanoapproach provi des a nunber of advantages, it still presents the

probl em of effectively
This procedure is disadvantageous since the pins or

studs must be premounted on the furnace walls in a specific
layout. This presents the disadvantage that the position-
_ ing of the pins or studs cannot readily be altered when

15 required. In addition, because the pins or studs will
extend through the insulation material, they will be
exposed to the temperature within the furnace and will
conduct heat from the furnace directly to the furnace
walls. This is not only wasteful but leads to the forma-

- 20 tion of undesirable hot spots in the furnace walls.

Where insulation material is used in strip form, the \J
strips may be secured to a furnace wall by means of |
prewelded brackets which are welded to the furnace wall,

25 with the strips being secured to the brackets by means of
wires or the like which extend through the fiber strips.
This again provides the disadvantage that the brackets -
must be prewelded in a particular layout making reposi-
tioning impossible or impractical. This provides the

30 further disadvantage that the handling of the strips is
tedious and laborious.

To overcome these disadvantages attempts have been
made to secure insulation material to a furnace wall by
35 mounting the insulation material on rigid ceramic material



nowAt i ng the insulation material onto the rigid blocks, the sheets.or the
pariel s,* as the case may be. Were the 10 backi ng sheet is in the form
of arigid block, the fibers can be attached to the backi ng sh€etN\by

threading wires or rods through the insulating material and tRghZdttaching
the wirés or rods to the backing sheet by nmeans of tying wires or the like

at spaced intervals. This solution is, 155- however, cunbersone and
expensive. In addition, it is not particularly effective where the backing
sheets are in the formof less rigid sheet material. The npst prom sing

sol ution which has heretofore been 20 suggested, has been to nount the

insul ?t i ?n' gﬁt eri sioengr%a m?:&itumzs&wh bdneeﬁs' :er ipa@least eﬁpeba:cnllmedules.
resi stant adhe- sjve. i s _solutian has been relgt] CCess

appl i cati ons. FbmtvﬁrT°$ﬁf?ﬁrﬁ%&eé§%&n ?1ﬁﬁﬁﬁ%ﬁ%gxyh%gné&%guggénsgboégén?ag¥
in which sul fur bmounhedforla fuend&de wallerhy mpamtingr tbei vdglidgbilaskswhi ch
usual 'y include SU%&“&E&e@Q?’&% cad FAUMSs &Y ASle ffirRaee WRg1l,nner walls of

t he fur- nace." As tar as applicant i's aware, available adhesives and
ceranmic cem@nts are not capabl e of w thstanding the action of such

f%rro?ive qugids 0¥erwﬁﬂ%extﬁﬂﬁkmbdulétxhpﬁﬂbach phiowidéiseai nambercefent
erefore tends to_fail after, erq e S i | QeP :
failure of the m)aﬂyagl:?ﬂas,ée gr%‘fﬁbﬁd%féﬁﬁtsl r%hu ?tritogrqg#at%efr %g?g%%%e%Xe
backi ng sheets anmountingrbhet frsulationr natenialypnto theagdsifoRlorksy he
presence of iron, chheshubtslof &l $ahd 18 Dufs Al edatagiayibiel) | WRBrEOCher M

iron sul fates. Applicant has found, that these iron sulfa .
extrenely tc’grrosi ackipgcshept cL8 4R cthe LRATm ©f 3, Filgid) &i%pgé\égpggﬁ}hﬁrs

ceram c fiber insghatbenattached to the backing sheet by threading wires or
| ' rods through the insulating material and then attaching”
the wires or rods to the backing sheet by means of tying
wires or the like at spaced intervals. This solution is,
15 however, cumbersome and expensive. In addition, it is not
particularly effective where the backing sheets are in the
form of less rigid sheet material.

. The most promising solution which has heretoforé been
20 suggested, has been to mount the insulation material onto
o a backing sheet by utilizing a temperature resistant adhe-
~ sive. This solution has been relatively successful for
‘many . applications. However, in furnaces which operate in °
a sulfur environment or in which sulfur burning fuels are
25 employed, corrosive liquids (which usually include sulfaric
and/or sulfurous acids) form on the inner walls of the fur-
nace. As far as applicant is aware, available adhesives
and ceramic cements are not capable of withstanding the
action of such corrosive liquids over an extended period.
30 The adhesive or cement therefore tends to fail after a
period of use, resulting in premature failure of the
modules and separation of the insulation material from
the backing sheets and thus from the furnace walls.

35



~~
mats to a furnace wall by nmeans of a tenperature resistant adhesive or St

“cenment, the mat tenperature gradient wll normally not permt sulfuric or
sul f ur ous ~ds to form 10 except in the vicinity of the cold face of
t he mat- is, only in the vicinity of the cold face of the mat, will
"t he tenper e be | ow enough for the sulfuric and/or sulfurous acids to
form Therefore, in the very zone wher®<he insul ation systemis nost
vul nerabl e, the 15 corrosive acids can form (and do form when sul fur

contain- ing fuels are enployed). Again, in the nost vulnerable area, the
furnace casing or a backing sheet of the insula- tion material, provides
metal which is corrpiesditidre, aai che pridsencet off aQenZOEHeOEulbﬂric

I f
Ui Tat es whi critd, PoHET Gl asidd'F 44t it JEp 10 rBER HERRL AL ERtRe: <
therefore |iniApplitant ham fatinsithatortheseedrosyenlfiakks bavenas destroyed
25 and/ or - éPer&iid By Codd diive WEFt2h erailicMR Begont act wi th the

adhesi ve. or cenent and serve to attach the remain fhe insul ati on mat
to the cking sheet or furnace casing, as the case may be, will be subject
"to corrosive activinonﬂ&E&IY}uﬂﬁ;aﬂﬁdcﬂﬂm@rehebﬁzbeﬁdbée 3fsulatienl in the =

t ft ty | S se_twin?
Peilures in ¢ MReeg NS act WBiYs ' Heahls BE 3 RERpEEACLEL Eoptpbafy ' 11c
i nsul ati on sysdd@esibme °f -crmant i §haC@@¢d¢#gPyraﬁucbjecadbenthv;llnventl0ﬁ :

to provide a ngdhesl Bf fS®©\Pebnit Isreﬁtﬂuaiﬂco6r0&u§f§%ﬁacsclé§dténf6fﬁU' at hon
menber ﬂ i nsul ati.ng, a f.urnace s fa e 0 re?gc Lgone Eh hat
di sadvant ages o] ?Eﬁfﬁﬂ e RsAn e ace of the mat. Tha

-is, only in the v1c1n1ty of the cold face of the mat, will
the temperature be low enough for the sulfuric and/or
sulfurous acids to form. Therefore, in the very zone
where the insulation system is most vulnerable, the

15 corrosive acids can form (and do form when sulfur contain-
ing fuels are employed). Again, in the most vulnerable
area, the furnace casing or a backing sheet of the insula-
tion material, provides metal which is corroded by the
acids in the interface zone of the insulation material and

20 the furnace casing to produce ferric sulfates which
corrode the ceramic fiber.

The life of such insulation is therefore limited _

since the adhesive or cement eventually becomes destroyed

25 and/or the ceramic fibers which are in intimate contact
with the adhesive or cement and'serve_to attach the
remainder of the insulation mat to the backing sheet or
furnace casing, as the case may be, will be subject to
corrosive activity. - The fibers will therefore tend to

30 fail in the proximity of the adhesive or cement layer
after a period of use. These twin failures in the crit-
ical zone will thus ultimately lead to failure of the
insulation system.

35




5+Jhe present applicant has postul ated that because of the heating effect

i'n a furnace, heated air will tend to rise and create an excess pressure in
t he upper region of the furnace. This over pressure will result in air flow:
in an outward direction through insulation material lining 10 ht,he@s
of the furnace. Since nost furnace insulation systens |eave signifjca r

gaps between the insulation nmaterial and thg casing surface, air flow

through the insulation material in the uppéf regions of a furnace wll

result in 15 such air being cooled and fl owi ng downwardly al ong the

i nterface between theyi: ' | : : : casi ng
surface. The present '5‘g?’F%‘g’ﬁi“gg'eﬁ?é@ééﬁ%%gﬁg?ﬁ’?@'ﬁ?‘??’%&v“y\/ﬁ hﬁgg&d .
encour aged by ai of geayidinginseletion eaid surfass, aed en insblatien membercler desviating. The
applicant 20 - g flithab&eirfoed tCHRIBcé bAbvérdbmeahé idisadatitbdes’ sFSHHE fprioh

undesi rabl e heat, | ossg‘egrgq%PAppl I cant further believes that this airflow

will tend to enc'&'ﬂvﬂb vsion in the interface zone. Even if prior art
i hsul ati o materials are. firmy attached to a 25 ‘furnace wall or

casing, during ! enper fhdipfeskil aiicaihdsbdsfiiattR thafbedisd BtHe/ecf RSl N0
tends to deflect._Casing.regions my therefore change froma concave to a
convex confi gur agff8st %i‘n‘gf‘é'ﬁa%.heﬁféﬁ/‘éf Wil terdhip ite and ereats a0 PXGESF at i on
mat er | SI 3 or nogyﬁssura_rm thd ?mﬁedgibh_rolﬂme hg-gaeégi mgisﬁvgﬁ'ﬁmare?aus—eaﬂﬂ be
created during defl.ection of the i ngs. £ i cant . j.eves,
Chacstore. that - Mefalavama aliberd B0t midydh rotBhes BRFPOACHIBY o o
i nsul at i olOmat er the wakls ehthesfuringoel y engaged with the furnace wall surfaces
or casing surfaces and which will renmain substantially in contact with such
surfaces despite casi g@\ defl ecti ons, 35, . as a result of tertEer ature
variations. © It i SPESMAShAPGH nspiatiop syFems leare sisnificertatb ooy, <
i nvention to probelheen thetiksothtivh rhatenla) and Heecbasivey sunfadeadir flowthiresgtal to a
furnace wall or j s . A r4ingi of this
e ey beﬁge;ipng@igga {ngﬁgrt.?@ghfpﬁé,pper regiond /3 aSubdteeRiiINesdt f¥

15 such air being cooled and flowing downwardly along the interface between

the insulation material and the furnace walls or casing surface.

The present applicant believes that this airflow will be encoui'aged
by air gaps between insulation material and furnace casings. The applicant
20 " further believes that this airflow will result in undesirable heat loss. |
The Applicant further believes that this airflow will tend to encourage
w corrosion in the interface zone.

Even if prior art insulation materials are firmly attached to a
25 furnace wall or casing, during temperature variations in the wall or casing
the casing tends to deflect. Casing regions may therefore change from
a concave to a convex configuration and so on. Therefore even if prior
art insulation materials or modules are attached firmly to casing surfaces,
gaps can be creafed during deflection of the casings.
30 o
The Applicant believes, therefore, that it would be advantageous
in many applications to have insulation material which is firmly engaged
with the furnace wall surfaces or casing surfaces and which will remain
substantially in contact with such surfaces despite casing deflections
35 as a result of temperature variations.



o ~
insul ation material to backing sheets for general insulation as well as fof
furnace insulation, this invention has particular application for the
i nt er nal ingh!ation of furnace walls of high tenperature furnaces. For the
purposes of “tthe present invention "high tenperature” will nean tenper- 0 10
atures | cess of about 1,600 F (about 8700) and preferably in the range
of abouggigﬁr] (about [err]) to about [géj] (about [err]) or nore.
Furthermofe, in the specification, reference to furnace walls shall nean
all furnace surfaces which require insulation including ceilings, 15

doors, and the |ilkeis &&icPdinglyl diddlijedtctlideridif Asprt£6f HHi irveRtis@Ter ci al |y
avai l abl e from sevi?r al nuy o?ﬁt urleri agg_' are v;iel | - knowr] tt 0 {hose of

ordinary ski |1 RFRVidRimsihed of firmiy @itaching insulationmaterialto,g furRdes ot s are
manuf ac- 20 wall ot casing surflece.t he tradenmarks or trade nanes " Kaowool "
~(Babcock and W/l cox), "Fiber-Frax" (Carborundum Co.), "Lo-Cen" (Carborundum
Co.) "Cero- Felt" (Johns-Manville Corp.) and "SAFFIL" (1.C 1.). VWile nost .
of these ceranic f\hide the eninciples o his dnvention caexcbe amprlaredinptieshingg

tenrp_e(r]I ag ur2 g Ohsulbfloh mdtéridl fouekingsheéts)for bbteraNThslation gs wellgr exposure >
provi ae SLII

by reorjentatji.on of fiber S ca ovide, for effective,
operation up ft°5f'él ?'?P%W"Fttmﬂé'ﬁ'epﬂ@" f)'PS'HHug e°p§p}§§é° *orfiihﬁer is used.
An approp- riiatengkinsdationofl furhoce waHspf bightenpafrdtute fiurnadesa Harber s.
According 10 AREAIREE bf He biSedt eI diteimictai OUbiPtedn tepyla- 30
tion mgérber for I nsul ati nq a furna@e'?urfaceo t'he |nsuclwzt|,on nmenber
conpri ¥ ng: (FypresiniexsesAtibauhke08:F {abopt $&h9 opd gesferabbpintheranse i on
mat eri al havi sfgatut 0}g00PR Cebose 8PE° Q)i dboon2doaRidbeut $540°Q) drunerse
surface, and having an opposed hot face; and (b) attachnment nmeans for
attaching the mat to such a furnace surface; (c) the attachnment neans
conpri sing 35 Furtlarororexciartbe speaificatiop sefarengrcty futnagecwalls shall spaced

rel ationship pebd aldFbihabb8uFatél ek rédiird MsulBfibn irRdsdihg ctifingd,e the
attachﬂint means r el a"*"érﬂ vely to the mat, and connection nmeans for

attachhent t o3y KsSre -9- surface to attach the menmber to such a
surface; (d) the connection neans -

Ceramic fiber insulation materials are commercially available
from several manuf_ac’rurérs and are well-known to those of ordinary
skill in this art. Thus, for example, ceramic fiber blankets are manufac-
20 tured under the trademarks or trade names "Kaowool" (Babcock and Wilcox),
"Fiber-Frax" (Carborundum Co.), "Lo-Con" (Carborundum Co.) "Cero-
" Felt" (Johns-Manville Corp.) and "SAFFIL" (I.C.L). While most of these \J
ceramic fiber blankets have an indicated maximum operating temperature
of about 2,300°F (about ,260°C), the end or edge fiber exposure provided
25 by reorientation of fiber strips can provide for effective operation up
to about 2,800°F when the appropriate grade of fiber is used. An apbrop-
riate grade would, for example, be SAFFIL alumina fibers.

According to one aspect of the invention there is provided an insula-
30 tion member for insulating a furnace surface, the insulation member
comprising: (a) an insulation mat of resiliently deformable insulation
material having a cold face to be positioned against such a furnace surface,
and having an opposed hot face; and (b) attachment means for attaching
the mat to such a furnace surface; (c) the attachment means comprising
35 anchor means which is positioned in the mat in spaced relationship with
both the cold face and the hot face to Iocdte the attachment means relat-

ively to the mat, and connection means for attachment to such a furnace



bewrig. connected to the anchor neans to be displaceable relatively thereto,
and being recessed inwardly relatively to the cold face for the t achnment
means to conpress the cold face of the mat against such a furn@urfaoe 5
when force is applied to the connection nmeans to urge it towar uch a
furnace surface for attachnent thereto; and (e) the anchor neans conpri sing
at | east one el ongated anchor nenber which is-positioned to extend through
the mat for distributing force applied to the connection neans through the
mat for conpressing the nmat cold face-into firmengage- 10 ment with
the furnace surfacesvrfacertergdnoh thaanembesde SHE'aﬁ§Utfgﬁ?ir (d)¢he, cpmnaciiontngeans
sai d el ongat edbanprﬁfn@?’ﬁﬁéfedffbﬁheﬁnc?or meartﬁhn;e Bé%kﬂlaééo%ﬁ f&!@fﬁ%ly Qlf\er'ém,ﬁ

i nvention may be in e.formof .a she . Strip., Prefera owever, e
i nsul ati on ‘nenber of"%4i'0 T‘?ﬁ?éﬁ?f'i'ﬂwa'i@y r%"?ﬁ%'?'ffgrfh? S?Ifdafrﬁc? ﬁé"’uﬂ‘&t%‘?&m&l e

‘or -block for use inmeanicto doprpressctheaiold favegifitpe widthugainst egghomtirngeesuttdoes
or_ bl ocks to5form aphddfdsbéid dpplieli b ke c%e@ﬁgﬁ :rﬁele%'g% %rié- iT98W&F ds SHeh

t heref ore conveniently be in_the formof a no _ ctangul ar or square
configuration. The ¥HIBReR8uTege forgtiashment theretosepdfrl theomeheremenrs| ati on
characteri st ](c:-s OII\:h ¢daﬂ>ri§r?$glbﬁleh|§lnor_®éleﬁg75cﬂéd an&hoanbmémw&émuﬁ 'ihaﬁdgiﬁqlr_wﬁd

envi ronnents for ch.t i nsyl ation _— r is si gned. e ..

i nsul ation materi al 1!oo x'rF'ngﬂ"r'r'ﬁ't’thrTﬁ'S? Bef ﬁ%f'?ﬁﬁbﬁw g°'i°ﬁs°i'3?§?‘% ghﬁ}?ﬁ‘f%‘f‘?‘é“l'm
whi ch will provide meansdhroush the gnaicfonicomperssingshe aiat anldifoteinioctirm sngdge-

| eagls partly l@ef or mabhewitRihé SRBLY sWirbds,at | east a linited degree 30
of resiliency, to allowthe nat to be resiliently biased into engagenent

.with a furnace surface. The insulation material may therefore, for exanple,
conprise a fibrous insulRreferablyeatherdnahorsédnsasoniprisenapiotalfty BesaidailéHdotdd a

refractory 35 f&&g{’ Rheeia! or a ceramc fiber material. It will be
appreci ated, however, hat any ot her appropriate insulation material may be
enpl oyed provi ded 10 '
15 ' _ The insulation member of this invention may be in the form of
' a sheet or strip, Preferably, however, the insulation member of this
invention is in the form of an insulation module or block for use in side-
by-side relationship with corresponding modules or blocks to form an
insulating lining,
20
The insulation member may fhéref_ore conveniently be in the form
_ of a module of rectangular or square configuration. The thickness of
o the module will depend upon the insulation characteristics of the insulation
‘material and upon the furnace environments for which the insulation

25 member is designed.

. The insulation material of the mat may be any suitable insulation.
material which will provide a required degree of heat insulation and which
: is at least partly deformable, preferably with at least a limited degree
30 of resiliency, to allow the mat to be resiliently biased into engagement
with a furnace surface, '

The insulation material may therefore, for example, comprise
a fibrous insulation material such as a mineral fiber material, a refractory
35 fiber material or a ceramic fiber material. 1t will be appreciated, however,

that any other appropriate insulation material may be employed provided



N
the material is at |east .partially deformable, and preferably at least ™

partially pesiliently deformable, to permt the material of the mat to be
res_i,___l_,ii ent "ased or resiliently urged into engagenent with a surface to
be ‘i nSul '5 VWiere the insulation material is a fibrous insulation
materi al , material may for specific applications of the invention be
used in blaaket formwhere the fibers aT'g‘arranged in fiber planes with the

planes running generally parallel to the surface to be insulated when the

| nsul ation 10y, ma%?féi)?sr af Rl ta?ﬁpﬁg dEPoan"&E%, %ng WEdsaFdbly Iﬂe%sf' anket type
arrangenent do€s, however, prePsen arious drsadvantages. In the presently
preferred entrattioliniresitientin defonmable; dmpennit tae magerielont theenatrioul at i on of

hi gh tenper atyy Peshiern?@oaasefd%r%smeﬁﬂgw&dhﬁro enga@bmeRMAAhA] sUrffcel N €XCESS

of about [errJ (a,bo\kjt err]), the fibrous insulation material is preferably
a material whiodie InSelptffles fiber planes which are arranged to extend
transvBrsely to a cold face of the nenber, with the fibers being randomy
oriented in the fi - . gqﬁﬂﬁ- ans my be

di spl aceabl e by th@ﬁéﬂeﬁggﬁﬁsz’% t%r?r’qrgﬁ?serbur‘ '?sﬁlg!sbt-;gér:l\sti?%}lﬁﬁ the %ﬂ@fe of the >
att achment methegnateyichmaydorseedific applieations of fhe inveatipn bevsed ief or mabl e or

gi spl aceabl e Bgagvgstif&m vbﬂbﬁ_é hﬂ\éfiﬂéﬁQﬂé{&fﬂng@tﬁ irt fiBer pleREs WRR thé b{dﬁesll ties can
be experience - _at. hi r ,Operating tenperatures, unless

ot tachment | maknanegeneRitpogiel 8 e Sulshch bF sitores bt e Eetffian whi corr
is capéhl e of mambbsisattiached dosbcha gbrfacd.enperatures without losing its

resiliency and/or unless the attachnment neans is positioned in the mat such
that it is protected fromtenperature conditions where it wuld tend to

|l ose its resilienclhisBlanket typgrasrange@ent Aerss heneneropresend Yasiavat i on,

t her ;af or el, t(fjkﬁ?ﬁvhafﬁggfﬂﬁﬂfhem fwﬁb@rw&hbb@mehgs stefherinvétnpy ha}/ijng a
resilient Yy or ort,il an C S oSl tlgne r,ooxl mte tne co

face of thy nherasprean T lsicin 4 hioh tepRf@ld ARRRed B e Miefared? 1o’ oy
can sel¥e to @Stempergiupesciptexchss ofebiobt &:600SF (hbbut &%ﬂﬂcé,_ trerfibrons f r om bei ng
overheat ed -dupksititht fnatbr18r 8 p¥efePsdly tHafeRial whith ihefRibd B Mol O mabl e

&

.portion wll re_tﬁun :
- which are arranged to extend transversely to a cold face of the member,

with the fibers being rqndomly oriented in the fiber planes.

20 The attachment means may be displaceable by the attachment
means or substantially the whole of the attachment means may be formed
out of a suitable resiliently deformable or displaceable material.

~ In this embodiment of the invention difficulties can be experienced
25 at higher operating temperatures unless the attachment means is formed
out of a resiliently deformable material which is capable of withstanding
such higher temperatures without losing its resiliency and/or unless the
attachment means is positioned in the mat such that it is protected from
temperature conditions where it would tend to lose its resiliency.

30
Ina pfeferred embodiment of the invention, therefore, the attach- )
ment means may be resiliently deformable by having a resiliently deform-
able portion which is positioned proximate the cold face of the mat or
member during use. In this way the thickness of the mat can serve to
35 protect the resiliently deformable portion from being overheated during

use, thereby insuring that the resiliently deformable portion will retain



148 resilient characteristics during use to maintain a biasing action
during use. The attachnent neans may, for exanple, conprise the anchor 5
means which are located within the mat, and yoke neans extending from
anchor " means for attachnment to a surface to be insulated, the yoke nea
constituting the connection neans. In such an enbodi nent of the invention
the yoke neans preferably conprises or includes the resil- iently

def ormabl e portion of the attachnent neans. 10 The anchor neans may, for

- exanpl e, conprise one or nore elongated rods, bars or tubes which are

| ocat ed i n the rits resilientchariattarisilcs \doriey ase ke maintbimea biwsiegtaction dutieganchor
means nmay be in jpe formof a grid which is located within the mat. In yet
a further exanpl e of the invention, 15 t he anchor nmeans nmay be in the
formof an elongated, non-linear, nmenber which is |ocated within the mat.

V\hhl | e tEe anchor rreams\erawadhh&akfméaas Ry, If¢raénampl@!,afoarmblfaeaﬁcmflect abl e,
t he anchor. neans I, [

. t°ensi on aBpI i ed T?)qr\éﬁ'@‘ gl'h a@‘:ﬁ’@g vé'%\Bﬂf’ﬁ ﬁnnﬁ? ma?'?t‘?‘i%?ﬂﬂ'%frt"m oughout
“the anchor neansthé@nchdrenedns fap pitgchment to a&vrﬁgpeefdhn:hsmlofadaéhm@m al of
the mat. In a prrﬁé&{src%me, 'tﬂ?%nﬁgcffoh%édﬁﬁeﬁﬁ E&H?v a&&ﬁﬁ@é:%ﬁt of he anchor

25 nmeans may onprise a luralit of anchor tubes ar e arranged in
laterally spacecr Pé‘l‘%ﬁ“"&?ﬁs?h? M°‘EQ)”’§$E'P%PFG‘°?"HPB’U‘§H"R"F§@S tmq'wiea the gendl~

general | 'y par al liehtly defdrmableasetioh of ke aftbchrhé@fanedr. t her eby di stribute any
t eQsi on agBI ied to the anchor neans. t hrough the mat. -12- invention the
yoke neans”preferably conprises or includes the resiliently deformable
portion of the attachtherancherameanssmay, for exampleg camptiss omeommonaglopgatedy

aIOItor OPF i ate meangditidrdlor fubesRARFarello8Redtn ARGt 2iPeh YitbthatiVe ekampleat | NG
mat o of the invention, the anchor means may be in the form of a grid which

is located within the mat. In yet a further example of the invention,
15 the anchor means may be in the form of an elongated, non-linear, member
which is located within the mat. '

While the anchor means may itself be resiliently deformable or
deflectable, the anchor means may preferably be of a rigid material so
20 that tension applied to the anchor means would tend to be distributed
throughout the anchor means for thereby applying a biasing effect to
the material of the mat.

In a preferred embodiment of the invention, therefore, the anchor
25 means may comprise a plurality of anchor tubes which are arranged in
laterally spaced relationship to extend through the mat in a plane generally
paradllel to the plane of the cold face, to thereby distribute any tension
applied to the anchor means fhrough the mat.



SN
the menber of this invention, and which nmay then be attached to a surface v

to be insulated to thereby attach the insulation member to such a surface.

-10 Th chor neans may, for exanple, conprise.one or nore el ongated rods,
bars owAubes which are located in the mat. In an alternative exanple of
the invlention, the anchor neans may be in the formof a closed figure or in
15 the formof a grid which is | ocat'éd within the mat. In yet a

further exanple of the invention, the anchor neans may be in the formof an
el ongat.ed, non-linear, nenber which is |located within the mat. 20

Wil e the anchor neans may itself be resiliently deformable or deflectable,
t he anchor nearniwent inrefthenlyokeh@eansa prefetahdyecompriseshor irctudes
applied to the ghQls BRIt 1Y WeEoriaB1e0pBetibatl bEPEREat PatkpdioEt the
anchor means for thereby applying a biasing effect to the 25 . material

of the mat. |n®BWP=Rferred enbodi ment of the invention, there- fore, the
anchor neans .nmay conprise a plurality of anchor tubes which are arranged in

gencral 1 paral el (04 PURNCE, eaps, pat B8 SR aBbPUBPIAPE BRpa WA 010

tensi on appl i edd capable @fobeingnasspcdagrdt withathe3insulatng ek ©Ff he

mat has fiber plydofenticcbethand inveRtions’ SREYwRIcHSHAY | thewrp@l |y to the °

O e ! e A Hod 15, o Al BBy 1R D ORTH! EnGRSP 8RS 1Y
t her eby provi deceHeorimfflatiiiore Membeki ¢ suchha sacfaceti ubes within the mat \o
10 | o |
The anchor means may, for example, comprise one or
more élongated rods, bars or tubes which are located in
the mat. In an alternative example of the ihvention, the
anchor means may be in the form of a closed figure or in
15 the form of a grid which is located within the mat. 1In
yet a further example of the invention, the anchor means
may be in the form of an elongated, non-linear, member
which is located within the mat.

20 While the anchor means may itself be resiiiently
deformable or'deflectable, the anchor means may preferably
be of a rigid material so that tension applied to the o
anchor means would tend to be distributed throughout the
anchor means for thereby applying a biasing effect to the

25 material of the mat.

In a preferred embodiment of the invention, there-
fore, the anchor means may compriée a plurality of anchor
- tubes which are arranged in laterally spacea relationship
30 to extend through the mat in a plane generally parallel
to the plane of the cold face, to thereby distribute any
tension applied to the anchor means through the mat.

35
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| l.an enbodi ment of the invention a reinforcing material nmay be | ocated
within the mat to reinforce the 10 mat in the vicinity of the anchor
means to better dis- tribute the biasing force applied to the anchor neans
during use. The reinforcing material may conprise a nmesh struc- 15 '
ture, a‘deposit of adhesive material, or the |like. The yoke neans may<¥é of
any appropriate configura- tion for engad@ Sht with the anchor neans and
for attach- nent to a surface. 20 In one enbodi ment of the invention the
yoke means may conprise a connecting linb which is connected to or engaged
wi th the anchor neans to extend towards the cold face, and a resiliently
def or mabl e or di spl accdibéxe ftive vat dms fikergplanesowhich sktapdnErenss a

surface to be insylaiefly tor Nesd£BIy intnlal 19 Y ated cond Eackhusheeanthent |y
bi as or urge the connection Ii nd thu

, th h f
the insul ation neﬁ%%?stﬁﬁﬁfEEPégkﬁp r .19§§daQ% O&tg%?ESSﬁggg%ggdrﬁ;n?
the resiliently dgapalbél etéd atiencoldif e thiuin tr@psyveriselyhsof bhen fiber
spring membgr or tggi,%g Ko bl ) P ddiine M b FedtiFel BBcaEibANor! Engly

therefore, for ex I el'1cal spring, a leaf spring
or the like. 35 anchar twbesprithin cthemif nent of the invention, the
résiliently deformable fastening portion may be in the formof a fastening

i mb which extends transversel 0 the connect.on li.mh. 5_| [ nt |
preferred enmbodi ment antﬁ% e W%ﬂh oé”uhe invention a regnéogc?ﬁa y

W, material may be located within the mat to reinforce the
10 'mat in the vicinity of the anchor means to better dis-
tribute the biasing force applied to'the_anchor means
during use.

The reinforcing material may comprise a mesh struc-
15 ture, a deposit of adhesive material, or the like.

The yoke means may be of any appropriate configura-
tion for engagement with the anchor means and for attach-
ment to a surface.

20
_ In one embodiment of the invention the yoke means
" may comprise a connecting limb which is connected to or
engaged with the. anchor means to extend towards the cold
face, and a resiliently deformable or displaceable fasten-
25 ing portion for attachment to a surface to be insulated
to be resiliently displéced and to thus resiliently bias
or urge the connection limb, and thus the anchor means
and the mat of the insulation member towards such surface.

" 30 In one embodiment the resiliently deformable fasten-
ing portion may be in the form of a spring member or the
like to provide the urging or biasing action. It may
therefore, for example, be in the form of a helical
spring, a leaf spring or the like.



t he yoke nmeans conprises a pair of connection |inbs which are connected ;::
'logether by nmeans of a fastening linb to provide a channel section

confi guration for the yoke 10 means, Wi th each connection linb haV|ng a
free epghwhich is engaged with or connected to the anchor neans. The

attach t means is preferably located within the mat such that the

resiliently deformabl e portion thereof~14s I's recessed i nwardly of the
cold face of the mat. The resiliently deflectable portion nay therefore be
resil- iently displaced out of the mat towards a surface to be insul ated

for attachnment thereto and for thus resiliently biasing the attachnment

means and thus the 1mta tﬁ/ﬁéi&eﬂl@ﬂib%@mentsuff %ﬁ@ QHGéHGL?ﬁe tHde
fo astenlng t he

attachnent neans er deyice use I n

attachment nedne {i?%?éiﬁéggi? iFASkeRiag. P?StFﬂ“oﬁéyehﬁonnEME of the
i nvention the form oftra dasteningy ldmbl whighbexeehds teamrsvérgebybedt,

screw, wel d styyh Uoddiedildtf tigef,asten the fastener device to such a
surface. 30 The fastener device nay be an integral part of, or a continuous"
extenS|§h, of the material of the yoke neans. Alternatlvely, for exanpl e,

t he fastener deviCanﬂa/ﬂrééemtubepEQEGrQEdaeﬁﬁééiﬁéﬁtf6§t€ﬁér1ﬂﬁyﬂﬁﬁﬂ%h'Ch
is fixed to 3§h

fastener device en&’fmngfé%g’% m%%gﬁigﬁgr ar’rgﬁﬁ’ér Eo?"%?ﬁ%}%“l#‘?% wohGh of a
wel d stud whi @re sanneated tiogesbert byemeand ofita fasteming wlinb ttee wel d -

stud having a grévilde ao@hta'nﬁﬁleébﬁ'EQbﬁgCBHEQQGPa{:{'@n bese file ykd astener v

device., In this enbodlm% t the fastener devi
1 means, with each connectlon limb having a free end which

is engaged with or connected to the anchor means.

>

The attachment means is preferably locatéd within the
mat such that the resiliently deformable portion thereof
15 is recessed inwardly of the cold face of the ﬁat. The
'resiliently deflectable portion may therefore be resil-
iently displaced out of the mat towards a surface to be
insulated for attachment thereto and for thus resiliently
biasing the attachment means and thus the mat towards such
20 surface during use.
The attachment means may include a fastener device o/
for use in fastening the attachment means to a surface to
be insulated.

25
In one embodiment of the.iﬁvention the fastener
device may define a bore for receiving a bolt,- screw, weld
stud or the like to fasten the fastener dev1ce to such a
surface.
30

The fastener device may be an integral part of, or a
continuous extension, of the material of the yoke means.
Alternatively, for example, the fastener device may be in
the form of a separate fastener device which is fixed to

35 the yoke means of the attachment means.




5 %" may include an arc shield which is positioned to surround the
fusible portion of the weld stud to permt attachnent thereof to a s ce
to be insulated by internal welding. The attachnment neans nay furtheﬁ@?}

i ncl ude”bi as nmeans for biasing 10 the fastener device towards a -~
surface to be insulated once the fastener device has been fastened to-'that
surface. The bias nmeans may, for exanple, be provided by a nut which may be
t hreaded onto a stud, bolt or - the like to cldw the fastener device and thus
the resiliently defornmable fastening portion towards the surface to be

I nsul ated and thereby provide the resilient 15 bi asing effect. In a
preferred enbodi nent of the invention, a fastener zone is positioned

Cﬁnt rally of thle nmodulTae fhk’lenandélgdse mp‘gmledeaeaﬁeﬁértmﬂe& fot dxiam 1,:
t he connection |i, nnect ed tg.t.he anc or an
attachment force "\r}\rhp@en?or% § smﬁ q'f g5 Iﬁ‘é?tegJhﬁref’ﬂqﬁgxﬁqngt'ﬂqomeed
general |y or pr ef@*amith T*Gl W¢|s| smxbmwng & Forilbfie ot tie extending dhfaugh b di ng t he

mat in position %r§8ﬂ‘hé‘fcfs¥€n'&ﬁ@@véé’! fl@ﬂﬁs@%b&i%éﬂﬁ‘?heT&? AR UGl On | i nbs
may convepi ently exten fron1o ?astenln linb. In

a preferrgd embodTHeiREiuse qufre; sﬁ\?z‘ﬁi”f‘!ﬁt? 1S Pﬂ%“&f‘?dammunﬁéﬁ?l@%ﬁwr%%
two, or at |east dfithe smethshudrreipernit athachiment ehérebEtab lsyrfap tebe imolbtéde
yoke means is of I nnel section configuration. 30 In one exanple
of the inventionquﬁﬁﬁggﬁﬁggpson | i mbs may constitute a continuous
extegpsion of the material of the fastening linb. Aternatively, the

fastening |inb may haWetdiﬂ:cﬁméaemelaﬂarAawbﬂhm ﬂﬂ:ﬁﬂe&bn@r‘%@ﬁﬁstﬁﬂ bﬁ&mgts
opposed engs certain enboglnents of the |nveBt|on

i nsul ati on" nat er |TQ‘F f%ﬁ‘jfe??{e eyiGe touordsgpiriece 9 tteo\‘?ﬁ‘dg'fe(de“\cﬁg ?é?ﬁ’S?F’rrat erial
made up of a pl urdaviceyhasbeeh fdsteredttotihpsurbdce. NEhe bits aeansitnay] forsexahpleyne

?)é ﬁp”glr :t 8]; eSUCh % prBRadd B?thu?tuhtlé}nemap\ﬂgnrme%ed %m%omugauli) e e RN
to draw the fastener device and thus the resiliently deformable fastening
portion towards the surface to be insulated and thereby provide the resilient

and

15 biasing effect.

In a preferred embodiment of the invention, a fastener zone is
positioned centrally of the module, the anchor members are positioned
in the mat, and the connection limbs are connected to the anchor members
20 for an attachment force when applied to the fastener zone to be distributed
AL/ generally or prefercbly fairly evenly throughout the module for holding
| the mat in position on such a furnace surface during use.

The connection limbs may conveniently extend from opposed ends
25 . of the fastening limb.

In a preferred embodiment of the invem‘io_h, the attachment means
comprises two, or at least two anchor members which are laterally spaced,
and the yoke means is of generdlly channel section configuration.

30

In one example of the invén_ﬁbn, the connection limbs may constitute
a continuous extension of the material of the fasfening' limb., .Al'rernaﬁvely,
the fastening limb may have the connection limbs hingedly connected

to its opposed ends.
35
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-5 and | ower tenperature insulation materials can be enployed to arri've
at the best economcally and practically viable conbination for a
partch‘ environnment and set of tenperature conditions. According to a
sectnd \dgpect of this invention there is provided 10 a met hod of
provi ding insulation on a furnace surface, the nmethod com prising
attach.i,ing a mat of resiliently conpressijple insulation material, which has
a cold face to be positioned agai nst such a furnace surface.and whi ch has
an opposed hot face, to such a surface by nmeans of attach- nent means which
i s spaced from botlh cetteircenbodisnentsaefdthetinvenditons theeinsultion matdriabpl yi ng

force to the g@thaGhurehb E&%Bﬁséchh%%n?&ﬁwsbi&?oﬁtrﬁ&@hﬁp%d%ﬁ'&? towards the
surface and ur e the co %@f ace o I nto ﬁ{]g’ag‘e nment th the

surface, the %P E‘UHMtd' %ﬁ'i‘é*}’ﬁ’ﬁ,sl‘?.fdr‘ﬁgg*é?fbmi'e’ £ends t hrough
the mat to dicﬁtsht:lbuh@n‘tli&dlrﬂéiMdf&HeﬁWe&ﬁohhdi eu@buhﬁenrasnhgmreaqm@ruresi l i ent
conpressi on of the d face of f ur nace surface.

The nethod mayd low?er a ?‘q b msuue}'ornergﬂer%n% Fqn 't’)? 5"‘? °@' e? E% Y face of the'
mat i nto confarthe rbgsfeepgmgemmibr qndtmacheolwmabe:onﬂﬁnahon for a partigular

preferred entgm;rgﬁ,%npangggdfr}g%g}d}nn tdRiifidishod conprises mai ntaining the =
bi as action during use to urge the mat to remain biased into conform ng

engagenent with the surface during use despite deflection of the surface as
a result of tenperiddordingas iaxsiecand aspect of this inventidi theretipbvided conpri se-

at t.achi res i soci at ed \J
wtht L@gmat ‘”E"' ﬂ% '%rg‘ﬁgf:@%lﬁ?ﬁ% éﬁﬁgug@&a@%@% ME rﬁé}h &tcgﬁ't he furnace

wal | surf ace,pPriging etteching asmpfgoftmﬂl@ntla@nmmssm“euhwhw@mrpy t owar ds the
surface to W&hlﬁl&ﬁhﬂséc@l@ﬁc@%%%ﬁion@éh a;d&a armn&a%umeesurface 35

[ provi i ng ARGHES A PRepesed et fofer an Bl petForsdocments df IPSRE apprec.
i at ed that t heentnmeans wiich dnspeged ftom hathethepold fm:emmud the hetéace, ng ot her
forms of i NSRRIy ihG FHdE 18FRS ¥aBhRerdt MBARSAHSITEY tHE Y &HMdnFe | nsul a-
means towards the surface and urge the cold face of the mat into engage- '
ment with the surface, the attachment means including anchor means
which extends through the mat to distribute the applied force through
the mat to cause resilient compression of the cold face of the mat against
20 the furnace surface,

The method may preferably comprise resiliently biasing the cold
face of the mat into conforming engagement with the surface.

25 In a preferred embodiment of the invention, the method comprises
maintaining the bias action dufing use to 'urge the mat to remain biased
into conforming engagement with the surface during use despite deflection
of the surface as a result of temperature variation,

30 The method may comprise dﬂ'aching resiliently deformable attach-
ment means which is associated with the mat, to the furnace wall to
thereby attach the mat to the furnace wall surface, and then biasing
the attachment means resiliently towards the'surface to maintain a bias
engagement between the mat and the surface.

35 '



5%~ tion material and the surface to be insulated is required or
preferred. Such alternative applications of the invention are therefore
also within the scope of this invention. However, in the preferred

appl i cati‘ons of the invention, the invention would be enployed in high
tenperature furnaces since these applications are the ones in which thgn
prior art systens have 10 the maj or drawbpacks and in which this
-invention can therefore provi-de maj or advaftdges. 15 In a preferred
enbodi ment of the invention, the attachnment nmeans conprises.two, or at

| east two anchor nenb e : e ans i's
of generally channel ggﬁl:[e{’ldghs '(E‘é%??od‘lui??? f@]‘hxgiﬁﬁgﬁﬁgq@gﬁqﬁfoﬁvﬁ E%E

i nvention, the cyfhiscrioviding high temperadyretinsuletion fordiyrnaegsiit will bernpprse-of
the mate- rial ofafeli@hdifHednvédion dib. eqObll P v dppicktioh e sécdbingWtha | i nb may
have t he connecti.on |I{rf0$ Ihﬁ”ﬂﬁd'% con%%:t eg.to 10 t¢tfs OEBRSEd nds.
In certain aspect @Ok Ravintion fe perfoc AL NG RER P Needr "t MY ¥Et may
conpri se aSconpogionanatesial atd the surfaxei talberinsidated i9 fequinedior girefeyrest

..d' fier _ent types @Lcﬁ-él’rernaﬂvlerh?g{i]@th'i&g o@%@ﬂv@hﬁ na}@fﬂel?éﬁsréﬁﬁgqiﬂqa the
invention, a conbination of h tenperature, ana Fower tenperature

i isul ati on mat er ithe scapgPfibisdpyrrdinge Hloyever; indhgprefesredapplieationsAfcal | v -and
pr agfti cal l'y \2/|0a\t3\lgﬂel nﬂaﬁfi&@,ftﬂheﬁﬁvé_‘nﬂonpwdd Bél_bﬁfplld%?iiirﬁ Bighereperdtird ﬂJgﬁ@fe@t ure
condi ti ons. i is invention i articul. appropriate an
“eftestive for usdinos thetsiompliiaionste e 8o iniwhi®h the A B Semeitaces i
wi |1 be app® eci atthelmuajertdrawbacks\aedtin ahichathisinvehtign barvtheaefiore peaviden i n
securing other forig &dvaRfages, 1 Nnsulation to surfaces where firm
engagenent between'the

I5



insulation material and the surface to be insulated is required or oy
preferred. Such alternative applications of the invention are therefore
also within the scope of this invention. However, in the preferred _
applications of the 30 invention, the invention would be enployed in

hi gh_tenper- ature furnaces since these applications are the ones in which
t he hor art systens have the major drawbacks and in which this invention
can\t¥éref ore provi de nmaj or advantages. 35 --19- Enbodi nents of the

i nvention are now descri bed by way of exanple with reference to the
acconpanying drawings. In the drawings: 5 Figure 1 shows a diagrammtic

obl i que view of one_enbodi nent ‘of an insul ation nodyle in_accordance with
this invention; 10 IB @ Prefey (?é%qg%ﬂﬁﬁt o5 &hecdpyegtioneathe o
fragmentary, dattpchmanit meaisicaipriddsontwol, birc att 1aaBeeBivoBAGRoSf t he

BRI R e R s R R e u A W

a di agrammt i cts ®f igRRERAY @hanned sactdon coskigurataenef a nodule in
accordamgce with this invention; 20 Figure 4 shows a S|n1Lgr Vi ew
of a nodule simlar_to that of Fi 3, .except, that a fastener nenber is
shown in position it (IRe RXANRLe %L%&h(?s lavenkigne the £8nARCEHPR ged o
scal e, a side Ribuwbs may exonstituted 2 conttiinaousl ergehbtohi of the \haté- Fi gure

5 rial of the fastening limb. Alternatively, the fastening
limb may have the connection limbs hingedly connected to
10 its opposed ends.

In certain aspects of the invention, the insulation
material of the mat may comprise a composite insulation
material made up of a plurality of different types of

15' insulation materials. In this aspect of the invention,
a combination of high temperature and lower temperature
insulation materials can be employed to arrive at the
best economically and practically viable combinations
for particular environments and temperature conditions.

20

While this invention is particularly appropriate and .;J
effective for use in providing high temperature insulation
for furnaces, it will be appreciated that the invention
can equally have application in securing other forms of

25 insulation to surfaces where firm engagement between the
insulation material and the surface to be insulated is
required or preferred. Such alternative applications of >
the invention are therefore also within the scope of this
invention. However, in the preferred applibations of the

30 invention, the invention would be employed in high temper-
ature furnaces since these applications are the ones in
which the prior art systems have the major drawbacks and
in which this invention can therefore provide major
advantageé.

35
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of'«f he yoke nmeans of the attachnment neans of the nodule of Figure 4; Figure
7 shows; to an enlarged scale, a diagrammatic 30 - side elevation of the
nodul e of Figure 4 attached to a furnace casing surface; Figure 8 shows a

di agrammatic plan view of an alter- native enbodi nent of a nodule in

accordance with this 35 I nvention; -20- Figure 9 shows._ an .
under si de, diagrammtic plan view of yet'ﬁgrurther alternati nbodi nent
of a nodule in accordance with this invention; 5 = res 10 and

11 show a diagrammati c side view and underside plan view respectively of an
alternative formof yoke neans; Figure 12 shows a di agrammatic, end
el evation of yet 10 Emhodiments of t&eninveatiapogreenewolescyikrd &y rway

accordance with td¢ SeddAY iWilth fHet@r@ntd %Bo‘ﬁﬁeaaébdﬂ?Shfi/ﬁél@ﬁaﬁng?@.
alternative enbodi nent of a nodule in accordance with this invention; 15
Figure 14 shows a plan view of the yoke neans of the nodul e of Figure 13;
Fi.gures 15 and 16; Fi din eshel Brawdnyg®: and Figures 19 20 and 20
afternatelé show plan views and side elevations of further alternative
enbodi ments’ of yoke neans in accordance with this invention; Figures 21 and
22 show yet- two furthdfigunerinahoms 2cdiagrappagisenbligre yview eiiene n
accordance W th témiod Y idE .anf & a3 onAYBuReSiHCa8LE¥EANGE Wit

alternative enbodi nent, of conposite nodul e in accordance with this
i nvention: tﬂqg inveél1o&?)

b.

10 . .Figure 2 shows, to an enlarged scale, a fragmentary,
diagrammatic, side elevation of the attachment means of
the module of Figure 1 in the process of being secured to
a furnace or casing wall surface by means of an internal
stud welding system; '

15 .

Figure 3 shows a diagrammatic, oblique view of an
alternative embodiment of a module in accordance with
this invention;

20 Figure 4 shows a similar view of a module similar to
that of Figure 3, except that a fastener member is shown
s : in position in the module;

Figures 5 and 6 show, to an enlarged scale, a side
25 elevation and a section along the line VI-VI of Figure 5
of the yoke means of the attachment means of the module

of Figure 4;

Figure 7 shows, to an enlarged scale, a diagrammatic
30 side elevation of the module of Figure 4 attached to a
furnace casing_surface;

Figure 8 shows a diagrammatic plan view of an alter-
native embodiment of a module in accordance with this
35 invention; ' -



-~

30 Figures 24 and 25 show a di agrammatic side el evation and end el evation ~
respectively of yet a further alternative enbodi nent of a nodule in

accordance with this invention; 35 -21- Figure 26 shows a diagrammatic
plan vrew of the yoke means of the nodule of Figures 24 and 25; and Figure
27 shd d di agrammatic, underside plan view 5 of yet a further

alternati ve enbodi nent of a nmodule in 2&%ovrdance with this invention. Wth
reference to Figures 1 and 2 of the draw ngs, reference nuneral 10.1 refers
generally to a high tenper- 10 ature insul ation nodule for the

i nsul ation of high tenper- ature furnaces, the nodule 10.1 conprising a
defornmabl e mat 12 oFigwsel it showsraarerirder s ,aidiagnrammatieapl ahdviewor
attaching the t o) t ‘| | ateed, t tachment
means 14.1 bei OF YO ) Sl DR OHAANE dhebsuanit Berd abRfI Rl 187 FT
mat 12 into coRCCPERAREY %hé%g%h%ﬁtlﬂﬂQﬂikﬂRﬂ1 a furnace surface. The mat 12
has a cold face 16 which is to be directed towards a furnace or casing wall

surface to be insul d durjng,use, and has an.oppesed hot face 18
ohl choudtid e dire %i‘&‘%%mk? i hiep%ﬂpe‘?i%rad}cﬁgrm SBigs i"ﬁ&"ué@.g The
def or mabl e mat un@ersige eplaniviev orespechivedly ©fc anamilternbsiventormal . i n
whi ch the fibegg g&kéhﬁegﬁgerial 25 are random'y oriented in fiber

pl anes 20, with the fiber pTanGs bei ng arranged i n side-by-side
relationship to extend fromthe cold face 16 to the hot face 18 at right -
angles to these fackbgudé 12 shows a \Fidyrdiintatiz,t ead eletatdsgesENyedl Nag

i ber p*@nes 'Q ?@éfﬂeéhfi€§¥5§Qf§én§ﬁﬂ3&¥méﬂfﬂoE§a@ﬁ%d%iEaQRegcggr Qgce

with this invention;

Figure 13 shows a side elevation of an alternative
embodiment of a module in accordance with this invention;
15
Figure 14 shows a plan view of the yoke means of the
module of Figure 13;

Figures 15 and 16; Figures 17 and 18; and Figures 19

20 - and 20 alternately show plan views and side elevations of
further alternative embodiments of yoke means in accordance .
with this invention; - o

Figures 21 and 22 show yet two further alternative
25 - embodiments of yoke means in accordance with this invention;

Figure 23 shows a side elevation of an alternative
embodiment of a composite module in accordance with this
invention; )

30

Figures 24 and 25 show a diagrammatic side elevation
and end elevation respectively of yet a further alternative
embodiment of a module in accordance with this invention;

35




oﬁﬁédge exposure of the fiber planes 20, the deformable mat 12 will be
resistant to del am nation and should be nore resistant to devitrification
and cracking. 35 -22- In addition, the natural resiliency of the ceramc
fiber wll result in effective cover and thus conceal nent of the attachnent
means in the mat. The attachment neans will thus be protected by theg® ber
agai nst the furnace 5 heat. The attacit2fent neans 14.1 conpri ses hor
means 22 and yoke neans 24.1. 10 : The anchor nmeans 22 conprises an
enl ongated, rigid anchor tube 26 which is located in the mat 12. The anchor
tube 26 is preferably a rigid tube of ceramic material which extends from
one side to the 15 Fippes €26 sShtwefa idiagrainnbtianglan vRencdtl the) poke

the cold face 16 and the.hat face .18. L he emhqdi_nent, .of _the invention
illustrated in thﬂemévﬁ%}%ﬁ M %:%(ﬂtj %d‘t?é‘rfgn? ?B céa'aBB t 2 inches 20
fromthe cold face 16. The anchor tube 26 is spaced sufficiently fromthe

hot face 18 to insure Hlj’&ié t27 %!{84235 %tﬁ%g‘;rzfaﬂl?iattﬁl%l,f Hhﬂé?ﬁi@&ﬁ%laﬂ@ié@

thereby insure that the yoke mnmeans . 1w 't kew se rot ected

from over hehti ng AEiryl dskrther plkennative embodipgptsef 8 medutetinn
limb 28.1 and a rgstordaicey wicdlorumid dnvemitd@nig portion in the form 30
of a fastening linb 30.1. The connection linb 28.1 has a hook formation 32
at its free end. The hook formation 32 is engaged with the anchor tube 26
to thereby connect thdiitikeefenrance to (Figures 1 and 2 of the drawings,

Aot .. reference numeral 10.1 refers generally to a high temper-

10 ature insulation module for the insulation of high temper-
ature furnaces, the module 10.1 comprising a deformable
mat 12 of insulation material, and attachment means 14.1
for attaching the mat 12 to a furnace surface to be
insulated, the attachment means 14.1 being resiliently.

15 deformable for resiliently biasing the mat 12 into con-
forming engagement with such a furnace surface.

The mat 12 has a cold face 16 which is to be directed
towards a furnace or casing wall surface to be insulated
20 during use, and has an opposed hot face 18 which would be
directed towards the interior of a furnace during use.

The deformable mat 12 is preferably formed out of a
ceramic fiber material in which .the fibers of the material
25 are randomly oriented in fiber planes 20, with the fiber
planes being arranged in side-by-side relationship to
extend from the cold face 16 to the hot face 18 at right
angles to these faces. -

30 With this particular arrangement of the fiber planes
in which the ceramic material strips are arranged in end
or edge exposure of the fiber planes 20, the deformable
mat 12 will be resistant to delamination and should be
more resistant to devitrification and cracking.

35



35 t he anchor neans 22. -23- The fastening linb 30.1 extends from™
't he opposed end of the connection linb 28.1 transversely thereto to provide
a general ly L-shaped configuration. 5 The yoke nmeans 24.1 is nade
_of a_su!g;gle material so that it will be resistant to corrosion and wll

at the tinme be resiliently deflectable to provide the resilient
deformabil.ity of the attachnent neans <222-1. 10 The yoke neans

24.1 is therefore, for exanple, preferably nade out of a stainless steel so
that it will be resistant to corrosion and will be resiliently deformable.
15 In a preferred enbodi nent of the invention the yoke neans 24.1
is made out of a hipgh adéieiom) e&healnmhla&-e%iaéleﬁoqi olifethesiceebmid¢hi s is

f th ' |1
one of 115 15, B 54810 EE5CGUER, 13l St W S
| ocat i on, mnIIofehh¢n3t§@¢thn#I®eQR§Ikﬁn%ﬂﬁ<QG$Ur|ﬂ@eu§étﬁﬁh@ﬁétr@aén§ed

zone. The yokewirﬂ th@s K& apPdCects rﬁﬂetnwtfmeﬁ/alﬁmmh tﬁébQuEchEW) 3
di aneter_rod. The anchor tubes may, for 25 exanpl e, be nade out of 12

inch | oy (aboﬁ?aEOO m) ceranic tube having a 1/2 inch (about 12 nmm
out si de di anet er and a 1/.4 inch (about 6 mm) inner dianeter. The thlckness

of the mat 12 bet tQEt%§§m§KEiﬁ¥%6§:Q% 1 coléy¥§§51§n grlﬁeghglﬁ 10. 1

course be appropriate °td Fnace envirtonne the no
is to be used.amgpyele|peanpe?dibre, the thickness may be at |east about 3.
I nches (about 75 mm), and may vary between about 3 inches (about 75 nm. agd

61 nche1so (about 150T£ng) ar?cr:hg’tS' me’anﬂf'comprises an enlongated, rigid
anchor tube 26 which is located in the mat 12.

The anchor tube 26 is preferably a rigid tube of
ceramic material which extends from one side to the
15 opposed. side of the mat 12 and is spaced from both the
cold face 16 and the hot face 18.

In the embodiment of the invention illustrated in
the drawing, the anchor tube 26 is spaced about 2 inches
20 from the cold face 16.
The anchor tube 26 is spaced sufficiently from the o/
hot face 18 to insure that it is protected from the
‘furnace heat, and to thereby insure that the yoke means
25 24.1 will likewise be protected from overheating during
use. '

The yoke means 24.1 comprises a'connectiqn_limb 28.1
and a resiliently deformable fastening portion in the form
30 - of a fastening 1limb 30.1.

The connection limb 28.1 has a hook formation 32 at
its free end. The hook formation 32 is engaged with the
anchor tube 26 to thereby connect the yoke means 24.1 to

35 the anchor means 22.



-24- To provide for adequate heat protection for the anchor tube 26, and
yet insure that it has sufficient ceramic fiber material between it and the
cold face 16 for effective resilient conpression of the material of 5

the mat 12, the tube is conveniently positioned where it is spaced gbout 2
i nches {about 50 nm) fromthe cold face 16_ It will be appreciated,
however, that the spacing may vary depend?ﬁﬁ upon the furnace envi nt
for which the nodule 10.1 is designed, the type of naterial fron1€§2;ﬂE10
the mat 12 is forned, the conductivity and properties of the mate of
the yoke neans 24.1 and the extent to which conpression of the material of
the mat is required. The [fdesendngs 1imbi 30s 1erytigadsWFromt bRe oRPRFed ube 15

26 and extends ”E%{a‘iféf)@ﬂ'f‘ doaediti®n! 1QRLOR 8L HeteahdvEASE1Y Sehe déo
fastening linb 30.1 extends transverselirégéggg congectlon. imb 28.1 and

lies general ly irFQ RFQYid% poeneraldyy c98

l'iinb 30.1 is, however, recessed in- wardly of the cold face 16 to permt
resilient deflection t 0 a 4. rQ¥i ge.as il | 2S1 Ng
action durgng use. ZSQEhe %k)é K‘%ﬁ% gétféntl;t Ié'gﬁﬁi §E ?'hj‘é&?’%@?ieénilﬁgﬁﬁif%. 1
woul d be recessedsq rthat He nilll bepaeisigtans &6| goFEeeian apd|wibl end
upon -t 22 ionshdfﬁﬁ{é Cgl??qéjlti@(tésiﬁd rﬁ%@.‘l@.fen%?yahﬁQléﬁgag;@i to e@xﬁ:{viﬂe tlﬂﬁz)’le
nmeans .1 an e confiqur on reof . _In the inment 1llustrated in
Figure 1 of the ¥psili %\ﬂaq#@;nahé sPENERE PFﬁﬁcgﬂ?nEn'ﬁ?/a'b% f%tﬁ'Ssed
sap between about 1/2 inch (about 12 mm) and 1 inch (about 25 nm) fromthe
cold face ,36. The attqﬁn¥§Q§ al 1f YLt ' de 1! 35
devi ce 341#5r use in fas nﬁhg éEes%?#B133§1Q§%r%2§£§ﬁr§%€e££§m ,'
preferably made out of a stainless steel so that it
will be resistant to corrosion and will be resiliently.

deformable.

15 ' In a preferred embodiment of the invention the yoke
means 24.1 is made out of a high yield material such as
A304 stainless steel. This is one of the 18-8 stainless
steel type A304 high yield materials which will be resis-
tant to corrosion and which, with proper design and

20 location, will remain resiliently deflectable during use
in the required zone.

The yoke may, for example, be made out of 3/16 inch
(about 9 mm) diameter rod. The anchor tubes may, for
25 example, be made out of 12 inch_long (about 300 mm)
ceramic tube having a 1/2 inch (about 12 mm) outside
diameter and a 1/4 inch (about 6 mm) inner diameter.

The thickness of the mat 12 between the hot and cold
- 30 - faces 187and_16 will of course be appropriate for the |
furnace environment in which the module 10.1 is to be
used. Typically, therefore, the thickness may be at least
about 3 inches (about 75 mm), and may vary between about
3 inches (about 75 mm) and 6 inches (about 150 mm) or
35 more.

lguration. the f 45t ening
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36 of a furnace wall or casing 38 as shown in Figure 2.  -25- The - hd
fastener device 34 is in the formof a fastener bracket having a base wall
40, a flangg 42 at one end of the base wall 40, and a gripping flange 44 at

t he opposed*end of the base wall 44 in engagenent with the fastening 5
T1nmb30. 1. négb gripping flange 44 may a in gripping engagenent with.the
linmb 30.1, be crinped thereto, may “Wel ded thereto, or may otherw se

be connected thereto. The base wall 40 is provided with a bore 46 for 10
accomodating a weld stud to secure the fastener device 34 to the surface
36. As can be seen particularly in Figure 2 of the draw ngs, the nodule

10. 1 i ncl udes a fasfereyovidecforadaduate heats priotest innt forh&heast ener

device 34 for SA8h6PI Bébé 26 P 4 ek fidfdurdd thlte 1fta$.ta%n%hf&‘&a‘eeﬁt48

conprises a weld stuyd havi ded shank 2 xtends t hrough
the bore 20 ceﬁﬂmlﬁngqﬁ Wﬂﬁ%ﬁiﬁ{: 998 %ﬁFFeF%cross-
section at |tsfendeffha@iv&xrnsilneﬁﬁadqmpnedsnmnnuﬁ &ﬁelmatecahedoﬁn t he

L eaded; shank.g 2o The (A5 IS (iUt B ILIgS ARea! ges o1 0

58 of ceramc ert al i one ener Vi Cé

arc shield 58 i8 ﬁEﬁ@P¢rﬁRﬁEﬁt3(iFQRPﬁn&ih9Qﬁ 58, myinfrem thearedd facher =
(not shown) whigh hpe will beréﬁbﬁééﬁéﬁéawam@dévgkte@ﬁhﬁgthbngﬁéélhg ﬁaﬁage i

with a groove not ihomn in the stud atta

hi
rodu 6 000" ovene ddnehdind ciidn ¥nk fidharg e ixpngnt: SOr RALER Fhtre
attachnent 35 moduhea‘n&. 14id dexigresi,t tbhrecitypenoifhmalterfiait €nom dhiche 34J

10 the mat 12 is formed, the conductivity and properties of
the material of the yoke means 24.1 and the extent to
which compression of the material of the mat is required.

The yoke means 24.1 is engaged with the anchor tube
15 26 and extends therefrom in the direction of the cold
face 16. The fastening limb 30.1 extends transversely to
the connection limb 28.1 and lies generally in the plane
of the cold face 16.

20 .The fastening limb 30.1 is, however, recessed in-
wardly @E the cold face 16 to permit resilient deflection -
of the yoke means 24.1 to provide a resilient biasing o/
action during use.

25 The extent to which the fastening limb 30.1 would be
recessed into the mat 12 behind the cold face 16 will de~
pend upon the considerations discussed above, as also the
resiliency of the yoke means 24.1 and the configuration
thereof. 1In the embodiment illustrated in Figure 1 of the

30 drawings, the fastening limb 30.1 may be recessed say .
between about 1/2 inch (about 12 mm) and 1 inch (about 25
mm) from the cold face 16.

The attachment means 14.1 further includes a fastener
35 device 34 for use in fastening the limb 30.1 to the surface
' 36 of a furnace wall or casing 38 as shown in Figure 2.-




-26- nounted on the fastening linb 30.1, and with the shank 52 and nut 56
|l ocated in appropriate position on the fastener device 34. In addition, the
nodul e 10.1 will include a renovabl e guide sleeve 60 which is poe%@ioned
over the nut 5 56 and engages. therewith. The sl eeve 60 ser as a
gui de, as a conductor for the wel ding opegglcn1 and as a torque device.

For attaching the nodule 10.1 to the surface 36, an 10 I nt ernal
wel ding tool 62 will be enployed. The tool 62 is electrically operated,
and has a barrel which is shaped to engage with the sl eeve 60 to provide.a
firmengagenent therewth att achi the module_10.1 to
the surface, the m)du}%h ??s"'tfé’%sqet‘”tﬁ?egﬁdﬁ S "'?‘%efgﬁl"'fﬁ o2 fasteRer o
position mhereaftbratk&tthaviﬁg(ﬁ bdse twadll @D ,wal Iflaagenddr akdonat end hef

ui de sl eeve 60 ag Wi t QS 4PO
g fle &5 %ﬁm{@ értq ;@rxgguxgurflah?e hh 9 Ehﬁr ﬁ %9&?1

tool 62 can be actuate o cause an el ectr | om1t

sl.eeve 60, the sht®m® @b Rage Hatd Qﬁ)¥94qqiﬁgepﬁétcHéFHgt§8 QﬁEeP%$954
bécause of gts relﬂmbvmmytsrmtﬂenguippmhguﬁﬂan@eaM4amag,bbuﬁnSgaﬂpyza@d t hus
starts an arc. Th t S 8. _The
shank 52 will not?n?é%?ﬂ# vPJEJE.t%é:t%:eaulsle vex}tjé'e ﬁpgd th*-gtg'%ay
bécause it is helﬂe|¥ﬁ¥ﬁﬁﬁtﬁhﬁrQﬁPtIﬂ?’N@ﬂaﬂﬁéﬁfmléﬁgée(ﬁ@ﬂngﬁeﬁﬂ)thsreto-

di scussed above. 30 As the meldlng operatlon continues, the intense heat of
the arc will burn amey é?radlal ers of t.he ret ner flangg thereby

t

al liowi ng the shank 52 1 <¥q¥ﬁ e RAV eﬂe?& 8r Regen§o i ferarc.
“this point1®5 acc@mmaﬂﬂtﬁng;aquidﬂsmtdmudtsHmatghahb Fastehegrdevice

mount ed 34 to the surface 36.

As can be seen particularly in Figure 2 of the
drawings, the module 10.1 includes a fastener member
15 48 which is associated with the fastener device 34 for
fastening it to the surface 36.

The fastener member 48 éomprises a weld stud 50
having a threaded shank 52 which extends through the bore
20 46, and having a stud tip 54 of relatively smaller cross-
section at its end.

~ Bias means in the form of a nut 56 is located on the
threaded shank 52.
25 .
The fastener device 34 further includes an arc shield

58 of ceramic material which is positioned in the fastener
device 34. The arc shield 58 is held in position by means

. of an annular retainer washer (not shown) which has

- 30 radially inwardly extending fingers to engage with a

groove (not shown) in the stud tlp 54,

In use, for attaching the module 10.1 to the surface
36, the module 10.1 will be provided with the attachment
35 means 14.1 located therein, with the fastener device 34



"on the surface 36. -27- The nut 56 may now be tightened on the shank 52§J
~sinply by rotating the tool 62 about the axis of its barrel since the

barrel. is ghgaged with the sleeve 60, which is in turn engaged with the nut
56. The nHé%bG can 5  be tightened on the shank 52 until it bears
agai nst t fastener device 34 and di sfféaces the fastener device 34 towards

or into contact with the surface 36. During such displacenent, the nut 56
operates as a bias neans to bias the fastening linb 30.1 resiliently out of
the mat 12 10 towards the surface 36. The unbi ased position of the

fﬁst ening | : _n‘gn&ﬁhﬂed Sors hehven ﬁarscfa_aﬁtnqld ]Ji'gi_besogf‘l ,Flagdr Qi%h\i\/gﬁée%ahk 53
shown in soli i i esjlgent ias osi,ti.on.

During resili e?lljt'&' | s%lgecefno;%{te(% Jt%}qpl\érﬂ?rﬁif, %Pﬁé 8ReORcERe Sasteqer
appl y tension devi¢e Ihchdin tadsi ti®n,Sithee modalendlel wibd 26clsdana

el ongated ri gi SPsh d Is ol | 1 d o} t he
| ength of the L'?elJnE)e 26]fé %‘eiﬁb%é@%ﬁquw%?e or ggég?.ﬁé&rgg%ﬁ %ﬁ ‘Sgt

conpr essi on orP® 1ANG | NGaqRs iderqui thyy The sdeeyec68csesvescrshy
resiliently copides dd e fadmductivt tfous thlee welihg bpbPatoBh’ #hdlas a

engagenment wt es%gJQ§e 36. Since the linb 30.1 1s resiliently =
di spl aced, the 811 ent conpression of the material of the mat 12 ~
i nto conform ng engagenent with the surface 36, will be main- tained during

th ful Iif f Jadd . e 1thh [ | L .
pogi ??gngd plroge(i > 3%&6 mttg'ﬁégoﬁ%‘a%gge 1?6%%%&?%%#@%0?@', ]?'%Z | i\
30.1 al@ the HptRERAl Relkding droalh&2 widdcbeoemplaveds. 1The| took 62 is

mai ntai ned at &l &dldicd Ty lapdrai¥edsManEahidse abbakeli YALLR i ONsHBP&Ed 1 @ Of
the mat 12 for_the é/ok.e MBans %.4. 1 o, P -
engage with e sleeve 60 to provide a firm engagement

therewith.

15 For attaching the module 10.1 to the surface, the
module will be positioned against the surface in a desired
position whereafter the barrel of the tool 62 will be
inserted into the guide sleeve 60 and engaged therewith.

20 In this position the tool 62 can be actuated to cause
an electrical current to flow through the sleeve 60, the
shank 52 and the stud tip 54 into the casing 38. The tip :;
54, because of its relatively smallgr cross-sectional
area, burns away and thus starts anr arc. The arc will be
25 protected by the arc shield 58.

The shank 52 will not itself first be caused to move
towards the surface 36 because it is held in position by
the retainer flange (not shown) as discussed above.

As the welding operation continues, the intense heat
of the arc will burn away the radial fingers of the
retainer flange, thereby allowing the shank 52 to plunge
into the molten metal formed by the arc. At this point

35 the weld is completed with the shank 52 integrally mounted
on the surface 36.

St o e e



toMfmintain its resilience during use. 35 -28- Resilient biasing of the
mat 12 into conform ng engagenent with the surface 36 provides the

advant age that the tendency for an air gap to be left or to be pr ed. at
the interface of the cold face 16 and the 5 = surface 36 w Il bels#educed
if not totally eliminated. Because the yoke nmeans 24.1 maintains a .
resilient bias- ing effect, the cold face=38=should remain or shoul d
substantially remain in resilient engagenent with the surface 36 even if
the surface 36 becones curved or bowed 10 during defl ection under the

I nfluence of tenperature variations. Applicant believes, therefore, that
the elimnation or red@hie antob6amgyanowghe bighieemed hon ctiel dhaamk 52 and 15

the surface 36 wilJ; u I ! = dly

al ong the surfacesé'g'%lﬁﬁ ?’ﬁl g‘{"&%@&%r}éﬁg E@éf%pﬁ%‘éﬁt&b&’el%%&s, t%ef ore,
that this will el b#arggde Séncsusgsahﬂraelyismw%ywwatthm@w t8Qus

| ass Oftef;iC! enc?khafch: iil%UFi&bltﬁ}ghoeﬁgﬁﬁeaaﬁiﬂﬁoﬁ\he ngu]?ysdJ Téﬁﬂ@@uﬁdﬁga can
novenent of _air along. i nt.erface befween.the cpld, face an e

Sur face. 36, Sappl | Do ELGBEEBRS opr Shec SABE 3 UREFL (1F (HRATE A RIS Cbe o5
The nodul e 10.1 pfasteaert devicet A4r andvansplacesathe hiasitarerh davii ceedds
14.1 is provided-| ' she i ' _ | td} onl :
fastening linb SOF%hgﬁgﬁthg ?gg?egéﬁEégéiggtng?éF§%éf%#%jiﬁﬁy 0 11 e%&g d
face 16. These wdlsPlasemepte bbetRtoAfyoReFRERR MRS BPlas megnsFondieg

undRrs aver age fur Ra%e fa@téningniimbe3oul- restl f6ht Dy cout a5 he Tt 12
remaining ?Grts O%ohg%d§o%ﬁe surface 36. The unbiased position of the
fastening limb 30.1 is shown in dotted lines in Figure 2
whereas it is shown in solid lines in its resiliently

biased position.

15 ' During resilient displacement of the limb 30.1, the
yoke means 24.1 will apply tension to the anchor tube 26.
Since the anchor tube 26 is an elongated rigid tube, the
tension so applied will be distributed along the length of
the tube 26. The tube 26 will therefore exert a resilient

20 compression on the fiber between it and the surface 36 to
' thereby resiliently compress the fiber and thus the mat 12
Aot ' into conforming engagement with the surface 36.

Since the limb 30.1 is resiliently displaced, the
25 resilient compression of the material of the mat 12 into
conforming engagement with the surface 36, will be main-
tained during the useful life of the module 10.1.

Because the fastening limb 30.1 is positioned proxi-
30 " mate the cold face 16 of the module 10.1, the limb 30.1
and the adjacent portion of the connection limb 28.1 will
be maintained at a sufficiently low temperature by the
insulation material of the mat 12 for the yoke means 24.1
to maintain its resilience during use.
35



.means. 24.1 would tend to be spaced sufficiently fromthe cold face 16 to be
at a sufficiently high tenperature where water cannot exist and where

sul furic®and sul furous 35 aci ds cannot therefore form -29- |If
_corrosigmpecurs in this | ow tenperature zone through the formation of iron

g the presence of the netal Qf the casing 38 and the yoke neans

24.1, tfhy ill tend to result in corr,&sSton of the cold face 16 of 5

' 7. Such corrosion should, however, have no significant |asting
harnful effect on the operation or efficiency of the nodule 10.1. Corroded
ceramc fiber should remain in place and shoul d grgvide substantially the
sane insul ation ef fResildent,biagingdofHfbe makel2 ipto confexming|

~di stinct contréfdadéndnt Wil itdle Aur fER@UI3ES prbviles8NBheYadeaRbAGe O
adhesives in tﬂ_lrs |‘_g%érfacqe zonf\ﬁ | n_such BI‘IOI‘ art ggl es, .corrosion of
the fiber in t$Hat IR tidens% far iaf AtE 8RB % ang p8FaFRd®®rom t he
adhesi ve and vptdvided atedilie interfidcer ©of thel coddnfacet 16i ahdtbkepri or .
art, corrosio |- Jeae 150 nd ¢f [ , houl d have
no si gnisf [ can[bhgﬁée% :{)Er)l(utihl?' i%r%ssﬁegul on S?Eglgg}:t ﬁ:gga(%?yt ﬁ%eﬁgﬁﬁgio. 1 or on
the attachmentBegayse Hthaioke gepns, 24 1 maintpdng pr Regilgentbiass
enEanced by2t4hiincj a&ﬁf%&w tHee U1 @adelll6 2houidneemadhr 68 ERoubdd t hat Ejhe' -
yoke neans C10s e of a cor.rosion resi.stant erial. this regar

it will be 25 Subst m%’r%’&fyat"ee&i%tmt H’@"@él@ "%e&ﬁggéﬁﬁ"ighavlg% giéﬁi tional Ly
coated with a swrface i¥6 ressrstidhithensurifaice 36 begomesdcufvied nodubewdd. 1.y
provi dqy the fad iy qebateh Widler thdAdnikduental bestdierbtareare not

interfered w

Yati
variations. R

Applicant believes, therefore, that the elimination
or reduction of any air gap between the cold face 16 and
15 the surface 36 will reduce or totally eliminate any air-
flow downwardly along the surface 36 in_this'gap during
use. Applicant believes, therefore, that this will
eliminate or substantially reduce any heat loss and thus
loss of efficiency attributable to such gas flow.

20 _ : o _
By limiting the movement of air along the interface
between the cold face 16 and the surface 36, applicant o’
believes that corrosion will further be inhibited.
25 The module 10.1 provides the further advantage that

the attachment means 14.1 is prbvided-largely in the
interior of the module with only the fastening limb 30.1
and the fastener device 34 in the vicinity of the cold
_ face 16: These will therefore be the only components
30 '~ which would, under average furnace conditions, be sub-
jected to corrosion. The remaining parts of the yoke
means 24.1 would tend to be spaced sufficiently from the
cold face 16 to be at a sufficiently high temperature
where water cannot exist and where sulfuric and sulfurous
35 acids cannot therefore form. .



SOV backi ng sheet, block, or the like. Corresponding nodules 10.1 can

t herefore be fastened to the surface 36 with their sides

resiliently

conpressed into engagenent with each other. This provides the 35 qgg?-
ior of the nace

advantage that if the casing 38 buckles towards the inter
- into a convex shape as a result of t enpergpure vari ati on,
. form between adj acent nodules 10.1 they would tend to be

I f any gaps do
rat her narrow 5

. and would tend to be shallow. The nodule 10.1 provides the further
~advantage that if it is used for lining a ceiling'of a furnace or the like,

: the anchor tube 26 distributes the |ocatign %gn5|
- nodul e 10.1 thereby rdfuGIFAHHON OCFURSy 1o

rough the

tHetfB E'F‘Bpi’f)aq ur R R avay

- fromthe ceiling dee umesrornﬂaenw io€n mbngsa!zfayesThnsthé]optdsem abre
Todules 1501t wite MR Y e 3aatnBTap0 30, Lhle ERE PRS2 A: Le i %or

nodul es. 15 It w rom amnn

tube 26 extends twlaHstﬁf@eI%ﬂ tr@st'ﬂ-éf- Tliflb@PfEP§A§§ Qﬁ Fhﬁr@%’ydp?%%d 6P or
effective lsocati Qihd hfteof2. nstdafh Iwrrb%ioﬂoshbuml lhéwéwg; Bavaaied t hat

3;P$agﬁﬁgn?eﬁ22n§4ﬁé‘iiﬁéiﬁqﬁqg% ral Sb‘étt ngggg oh E{mﬁ

i

t aki ng say hal f oéfﬂménd}eroﬂoltmeemomlef mhd.rmﬂoreodédlcetmmlﬁxgpeme

yoke neans 24.1 '%&3_{}3} {%%?ﬁ‘e@’a%en%gﬁt ggauffa' {:rﬁ(u&@esﬁ‘ﬁ'&@ﬁt{é@fy 26

into the fibers t

L the same insulation effect as the non-corrgggalggker.
10 This is in distinct contrast with the prior art modules
which employ cements or adhesives in this interface zone.
In such prior art modules, corrosion of the fiber in this
zone will result in the fiber being separated from the

adhesive and will thus result in failure.
15

In contrast with the prior art, corrosion of the
module 10.1 at the cold face 16 interface should have no
significant effect on the insulation properties of the
module 10.1 or on the attachment of the module 10.1 to

20 the surface 36.

W, This is enhanced by the fact that the anchor tube 26
. is non-corrosive, and that the yoke means 24.1 is made of

a corrosion resistant material. In this regard it will be
25 appreciated that the yoke means 24.1 may be additionally
coated with a corrosion resistant material, if required.

- 30 backing sheet, block, or the like.

The module 10.1 provides the further advantage that
it has four soft sides which are not interfered with by a

Corresponding modules 10.1 can therefore be fastened

to the surface 36 with their sides resiliently compressed

into engagement with each other. This provides the

35



the remaining half of the fiber planes 20 onto the re- 30 mai nder of e
t he anchogtube 26. It will be appreciated that bores nay be forned or

.drilled j _the fiber planes 20 of the mat 12 for accommodati ng the tube
26. Wt ference to Figure 3 of the drawi ngs, reference 35 nuner al

- 10.3-refers generally to an alternative égrn1of -31- nodule in

accordance with this invention. The nnd% e 10.3 however corresponds

substantially with the nodule 10.1. Like parts are therefore indicated by

li ke reference nunerals. 5 The nodule 10.1 is in the formof what would be

termed a hal f ngdule It s th refore rectan ular in plan view and is

relatively narf \YP“Ff‘gPstBPFrﬂa Ehe casing 3§ buckies havands &henni ch are
t 00 narrow1for1ﬁﬁerzorreeetuengufﬂsuéainﬂ@dwléﬁhveﬂB  dda Fegwie 10. 1

connecti on || nBtobSipsRathld, Fa8f&Cfon. (LF 4y Pt %}?eﬁ W el @ °1 191 C
The nodul e 10. 3dirrentraedules Fﬂgbrth€V|ﬂpukﬂetendnﬁnﬂhg(nahhsgumamrsmze

whi ch wosil d beapguabal1ar teR8t e8-b8USRALisw P! an view. Because the nodul e
10.3 is relatively wider than the nodule 10.1, the attachnment neans 14.3

has been expanded to distribute the resilient tension applied 20 to the
mat 12 of the nDduIEhéOm6duDee1ef1ept¢v&ﬂgst&ﬂen£urﬁﬂdtIﬁd#dutab@ &hathe -

o et on t ol skVRECa RN P IELAIND S EYithd WP dinictd o 18, ef err ed

application thereo e noun Fras nmodul es,
in 11 inch by llkﬁnchhgpa%éBOFo"-'p‘MVZGedIFQ#rMQ&%M*&( Ilpwioa tegsion |

resilieng compergéugh €he!MS8AGDPEUIES1 thereby reducing the tendency for
| the module 10.1 to sag away from the ceiling surface under
the action of gravity. This should therefore again reduce
the tendency for significant gaps to form between adjacent

=

modules..
15 _

It will be noted from Figure51 of the drawings that
the anchor tube 26 extends transversely to the fiber
planes 20 theteby providing for effective location thereof
in the mat 12.

20

It will further be noted that the yoke means 24.1 _
lies generally parallel to the fiber planes 20. ;;

The attachment means 14.1 may therefore be located
25  in position by taking say half of the fiber planes 20 of
the module 10.1, locating the ybke means 24.1 in position
thereon, inserting half of the anchor tube 26 into the
fibers through the hook formation 32, and then threading
the remaining half of the fiber planes 20 onto the re-
30 mainder of the anchor tube 26. It will be appreciated -
that bores may be formed or drilled into the fiber planes
20 of the mat 12 for accommodating the. tube 26.

With reference to Figure 3 of the drawings; reference
35 " numeral 10.3 refers generally to an alternative form of
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‘TheZattachment neans 14.3 conprises a pair of ceramic 30 . anchor tubes
26 which are provided parallel to each other in laterally spaced

rel ati onshi p. The tubes 26 again extend transversely to the fibe ns. 20
for effective and firmenbednment in the mat 12. 35 -32- The tu e§726
each have a |l ength of about 11 or 12 inchgg.gnd a dianeter of about 1/2 an
inch. Each tube therfore projects an area al nost 6 square inches in the
direction of the cold face 16 of the mat 12. The mat 5 12 itself
projects an area of 'about 144 square inches in the direction of the cold
face 16. Applicant has found that for a nodule in which the material of the
“mat 12 is a cerani@dpigeinn@eeprdance With &his dnvant ies-wedher REAPLS| ect ed

- area of the anchonotgbréwdfednfoibéspodecédisbtidhtial lyadahofthehfodatlel2 in
“the direction of e,col .{ﬁgce 16s narrell%/ apr%e.ctqed%r of .about 10% of
the projected ared’sf -t hBiKR(PaFES 3¢ | therqtong (1hdiq e??&?é&% & area
relationshi p, apprkefenenhesnémenalshat the tubes 26 do not, during use,

tend to eloggate the holes in which they 15 are located in the mat 12.

I n other words, the surface enfagenent,betmeen t he tubes 26 and_t he
material of the mat 12The Badule; tdt 1 sbs timitheh P O hvlidite woyld pe

a]ft_ aﬁhe]g to a fU(r]I gaemeduaf nsefhyocg@ms oft tihe ﬁtﬁe&taairlm rmaalghmathenff)rm
of the fastener iL.ce ' 0 Wi . rely
agai nst the surfagga\%i f'ggﬁt S{Jﬁ?@m%’égi@*%%%{ nnggt&é’%'rﬁ)vef ta\a'%y%? a %raﬁ%t(i %g
surfgce by the tubsed26orefilirhing olimksy espagesugh iidie ang dooanagtowhforat 12
rel ativelyqgo ther@@bﬁ!vlﬁger 11 8P modules. Becdlidd'thHehoaniBonoMETR8rs in
the form of anchor tubes 26, the surface area of the Ub%F i ncr eases
Wi t hout relatively narrow, a single anchor tube 26 may be employed
' with a single connection limb'28.] and fastener 30.1 for

the yoke means 24.1.

15 The module 10.3 illustrated in Figure 3 is more a
module of regular size which would be square or rectan-
gular in plan view. Because the module 10.3 is relatively
wider than the module 10.1, the attachment means 14.3 has
been expanded to distribute the resilient tension applied

20 to the mat 12 of the module 10.3 more effectively through
the module 10.3.

The module 10.3 would typically be 12 inches by 12
inches in size. 1In preferred application thereof, it
25 would be mounted with corresponding modules in 11 inch
by 11 inch spaces to provide for pafticularly effective
resilient compression of the modules.

The attachment means 14.3 comprises a pair of ceramic
30 anchor tubes 26 which are provided parallel to each other
in laterally spaced relationship. The tubes 26 again
extend transversely to the fiber plans 20 for effective
and firm embedment in the mat 12, '

35 ' ' -



| i kewi se increasing the weight of the anchor nmenbers. This therefore _\4 \\
provides the advantage that.the anchor tubes 26 remain securely enbedded in
the mat 12 for effec- 30 tive use of the nodul e 10.3.. The yoke neans

24.3 co uiiﬁ%s a pair of connection linbs 28.3. Each connection linb 28.3

has a hoskAorma- tion 32 at its free end which i s hooked around one of the

35  tubes 26. -33- The opposed ®¥Rts of the connection linbs 28.3 are

i nterconnected by nmeans of an integral fastening |inb 30.3. The fastening

linmb 30.3 has the fastener device 34 |ocated thereon. 5 The fastening |inb
30.3 is recessed about 1/2 inch inwardly of the cold face 16, is parallel

to the cold face 16Thentubésr26i éachthavédendrdtigtiplofaiboutt alll ort Qpards the

: ' : . urface to
Chereby rest| i ShERSEoRAE"| ol dndreR of tumbon 1/ S Bidre maeh bty o
conform ng engtberéarevprajeats sanfares ofalmostefersqiariecdndhesi lin,
beceung O et atagstln of cSle o a1 W ke
Contral bosi t1 BA RREFLE TPESLETES A 9 s it Phiaum o SEVRRes Bebest tnne
nodul e 10. 3. 28he directiodhof, théeroldiefaveiulés l(lpi)lii@am;}]hgﬁ?qohggg t-he -
i tachment | f or EaabeFok 6 ol oo WL WG b KRS BRY 12T IR i
be di stri but ed®t ReEABHCt fitbgpwa trmial 2 46 s melatd onsbiipr between28he e
throughout 25 proj@et&@ngréd | ot eped| andHyOUANEY JehandBlhd2projBeteyen disy
100~ area of the mat 12 in the direction of the cold face 16,
| namely a projected area of about 10% of the projected
area of the mat, is sufficient. With this projected area
relationship, applicant has found that the tubes 26 do
not, during use, tend to elongate the holes in whiéh they
15 are located in the mat 12. In other words, the surface
engagement between the tubes 26 and the material of the
mat 12 is sufficient so that when the module 10.3 is
attached to a furnace surface by means of the fastening
means in the form of the fastener device 34, the module
20 10.3 will be held securely against the surface without the
mat 12 tending to move away from the surface by the tubes .
26 tending to move through the material of the mat 12 o/
relatively to the cold face 16. -

25 By using the anchor members in the form of anchor
tubes 26, the surface area of the tubes increases without
likewise increasing the weight of the anchor members.

This therefore provides the advantage that the anchor
tubes 26 remain securely embedded in the mat 12 for effec~-

30 tive use of the module 10.3. '

The yoke means 24.3 comprises a pair of connection

limbs 28.3. Each connection limb 28.3 has a hook forma-

tion 32 at its free end which is hooked around one of the i

35 tubes 26.
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,trhbutlon of .the attachnent force wll therefore insure that the nodul e
10.3 is "effectively held against the sur- face which is being insul ated. 30

Wth reference to Figures 4 to 7 of the draw ngs, reference nuner 10 4

refers generally to a high tenmpera- ture furnace insulation nod i.ch

correspOnds substan- tially with the npdulLg310.3. Corresponding parts ‘are
therefore indicated by correspondi ng reference nuneral s. 35 -34- In

Figure 4 of the drawings the nodule 10.4 is shown prior to attachment to a
surface of a furnace casing The fastener device 34 is'shomn havi ng a gui de
sl eeve 60 positioned t eon far

g ng.ap, i nter nal n
into position as descri Fe]egséngé EBeFFaﬂpﬁcﬁ 1&? a@émirﬂr?reans
14. 4 of the nodm«anm}annnedﬂedsbwameansnoﬂeaa|hntag?hbufastéhxngiIimb t he

drawi ngs. Correspayylizng &@,ret Sfafg%\éﬁ. \%ﬁe&ihﬂeﬁb' §'§Qs"\tﬁ@ ELLEEROO v 1

ing reference nunerals to Fi gure How ever, a retal ner
fl ange 64 has bee@@ﬂiﬁ&?WQ¢ FOeTEPn in Figure 6. The ret ai ner fl ange 64
has its outer periph- ery cooperatlng with the arc shield 58 to retain the

hi el d i 5
ool O 1150 o0y T Sk 8 3623085 ALY 172 e,
these fingers nel tinkarddly ofe thel ¢odd Gpeeaﬂﬁanlsheqrablehseotthas#n%d<ﬁa;e '

thereby permtted ¢die armsnlaaelﬂ%ht% BQﬁdEbPef’ért@ePFe&\E«‘itS‘f‘&' M&déwcne
surface 36. 20 In Fi the drawi n shown fi xed

u
to the surface 36.° %m,;qcfsténgPrdé\‘FltéShgﬁ“Ha?béeﬁaﬁﬂ'%‘%l%e%-“?'?ﬂ‘??d'@r?t lact
W th the sypface Furfaded ot chergby resiliently bias the anchor tubes 26

and thus the mat 12 into conforming engagement with the
surface.

The fastener device 34 will,'because of the arrange-
15 ment of the anchor tubes 26 and the yoke means 24.3, be
located proximate the cold face of the module 10,3 in a
central position where it is inwardly spaced from the
four sides of the module 10.3.

20 Thus, when the module 10.3 is attached to a furnace
' surface by attaching the fastener device 34 to such sur-
'&J, face, the attachment force which attaches the fastener
device 34 to such surface will be distributed through
the yoke means 24.3 and the anchor tubes 26 throughout
25 | 'or-generally_evenly throughout the mat 12. The even dis-
tribution of. the attachment force will therefore insure
that the module 10.3 is effectively held against the sur-
face which is being insulated.

30 With veference to Figures 4 to 7 of the drawings,
reference numeral 10.4 refers generally to a high tempera-~
ture furnace insulation module which corresponds substan-
tiaily with the module 10.3. Corresponding parts are
therefore indicated by corresponding reference numerals.

35



. the bias neans in the formof the nut 56 on the shank 52. 25 Thi s hasx.r

resul ted i psresilient deflection of the fastening linb 30.4 fromits

ori gi nal tion as shown in solid lines in Figure 7 toits final _
resilient deflected position as shown in dotted lines in Figure 7. This
resilient deflection of the fastening |linb 30.4 causes a 30 resilient

bi as tension on the anchor tubes 26. ‘3Hﬂs Is distributed by the rigid
anchor tubes 26 through the length of the mat 12 for the fiber material of
the mat 12 to be biased into conform ng engagenent with the surface 36. 35
-35- Wth an appropriate degree of resilient conpression, the fiber

mat eri al

of

engagenent
configuratio

t he neln IPiguté deof ithd wmvgamd thiet modnd ewil0l, 4r §BBEROWR

nép(j&@%é”%{@&&éesn%%idh re eﬁgz pgg“tﬁlf‘églfgégsufr“éfer ence

numeral 10.5 'P‘é@ef%sw deviqe A tim shownhdavingeanguide ekbedengat of a
nmodul e in aCCﬁEéEiE&héutihéiedh'ﬂBE”Hdﬁalan@% QBQQEﬁaioneldlﬂéotéo% )
corresponds s stantlally w th the rodul e “1Q. 4 except anchor tubes
26 areZarran ke Bes Ek?%%ﬁﬁ1qﬁqﬁ£1QQ§ aﬁtacaeéeaﬁgpe te Fheubfe2pair of

opposed sides of the mat 12.

This arrangenent of the tubes 26

d di dul 10,5, can be nounted -
E(r)%: g(rasf ggﬁl gnvﬁextfé %J}ﬁ&e&%&ecq%r e‘gpqnol 2 Pﬁm@gﬂﬁiﬁr ggséd1§| de- by- si'de
engagenent vmthblﬁtﬂaﬂ%ifm dleda idetine figuresaSchod 6ubfstBé dtawbmgs o
adj acent modutsrébondinglbatts Hiive bed°lagHed £ika' BechneblPedpdhbes 26

S|nce1they MAJ not_be 1n

15

20

25

30

35

ing reference numerals to those shown in Figure 2. How-
ever, a retainer flange 64 has been shown in position in
Figure 6. The retainer flange 64 has its outer periph-
ery cooperating with the arc shield 58 to retain the arc
shield in position. The retainer flange 64 has radially
inwardly ektending fingers which frictionally engage the
stud tip 54. When these fingers melt during the welding
operation they release the shank 52 thereby permitted the
remaining part of the tip 54 to be welded onto the surface
36.

In Figure 7 of the drawings the module 10.4 is shown -
fixed to the surface 36. The fastener device 34 has been A
displaced into contact with the Shrface 36 by tightening:
the bias means in the form of the nut 56 on the shank 52.

”This has resulted in resilient deflection of the fastening

limb 30.4 from its original position as shown in solid
lines in Figure 7 to its final resiliently deflected
position as shown in dotted lines in Figure 7. This
resilient deflection of the fastening limb 30,4 causes a
resilient bias tension on the anchor tubes 26. This is
distributed by the rigid anchor tubes 26 through the
length of the mat 12 for the fiber material of the mat 12
to be biased into conforming engeéement with the surface
36.

= 3




al ternative enbodi nent of a nodul e 25 I n accordance with the
invention. In the nodul e 10.6, the yoke neans 24.6 conprises ‘two
correspondi ng yoke nmenbers whi ch have been resistance welded to eacH ot her
to define a bore 46.6 for receiving 30 the stud tip 54 and threaded
shank 52 of a fastener menber 48. The nodaP@ 10.6 provi des the advant age
that .the resilient tension applied by the yoke neans 24.6 will be 35.
distributed further throughout the major plane of the mat -36- 12 by the
four connecting |inmbs to thereby encourage resilient bjasing of the mat 12
i nto conforn ng engag¥ithean @PpProRriateadegsee vpf cresilientgompxession,

W]Eh referenclel t(i:th'a Qﬂi'b%li-t ?ngté?(iailoﬁf théeméf.ammﬂkl red efﬁrmt Wh g 24.7
refers generally ernative.e n oke .nmegns to fhe

nmeans 24.1 illus¥ 1t(%:lha wilk gepain Jﬁoengagemem\./ %m Ly?cg; is
formed by bend|ngamandlmmgabédihsgpaytebdlaetshrfamblcmmfzgunatﬂunaadurlng
define congectiondd nmbs 28.7 and fastening Iinbs 30.7. The connection |inbs
- 28.7 defing a hook formation 15 whi ch is hooked onto the anchor tube
26, while the fasten- ing |inbs 30.7 define a bore 46.7 over which a washer
galn be positioc\ﬁd to wg&thr irlalft-elehbe li:eagxgﬁ@éiedfbaf@céze@é efume ¥l srtw.cs

olt or screw when used to re i ent ia as in to
ongagement with FFFESeRRRe 150 €0 ¥é5 a ut Mot TR QAR sttt 7,
Figure 12 of the ofr anmogiler ehelaccondenqemuah this irventiqrencrTie ynqullyeet
a further,gl ternaig e c@?&%@bﬁ%ﬂ% Qﬁbstﬁﬂﬂﬂhflynwﬁﬁﬁoiﬁé‘%d!é g4 except

that the anchor tubes 26 are arranged parallel to each
other at an acute angle to the one pair of opposed sides
of the mat 12.

WMh reference to Figure 9, reference nuneral 10.6 refers to yet a fuaé§z5

15 " 'This arrangement of the tubes 26 provides the advan-
tage that two corresponding modules 10.5 can be mounted
soldier fashion next to each other in resiliently com-
pressed side-by-side engagement without interference
between the anchor tubes 26 of the two adjacent modules

20 10.5. This is achieved by the inclined tubes 26 since
they will not be in line.

With reference to Figure 9, reference numeral 10.6
refers to yet a further alternative embodiment of a module
25 in accordance with the invention.

In the module 10.6, the yoke means 24.6 comprises
two corresponding yoke members which have been resistance
welded to each other to define a bore 46.6 for receiving
30 the stud tip 54 and threaded shank 52 of a fastener member
48.

The module 10.6 provides the advantage that .the
resilient tension applied by the yoke means 24.6 will be
35 distributed further throughout the major plane of the mat



25  invention. The nodul e 10.8 corresponds generally with the nodul e ~
10. 4 except that the nodule 10.8 has attachnment neans conprising three

anchor tybes 26, three connection |inbs 30 28.8 and a single fastening
linb 30é§§M"Ch I's connected to the three connection |inbs 28.8. By

i ncr easi the nunber of anchor tubes 26.and the nunber of connection |inbs
28.8, the resilient tension 35  -37- Qpplied to the mat 12 can be

i ncreased as required for various sizes of nodul es and various applications
of the invention. 5 In Figure 12 the mat 12 of the nodule 10.8

has been strengthened to_inprove its, durgpility. The t has been

strengt hened b 2d9§o§PFiﬁ@ggsEEH“QStbvgi }%Rﬁi%hntgf ¥ ANPYAIE in the
Zoneﬁ 75 bet weeesilient biiastnghof thédemat612nthtdaccafakniiare ehgagde resin
in the zones 75 sets. rQvi - e nf | £h resist elongation
of the holes if® igﬁttﬁhg gﬁsggFétéﬁe‘gﬁggga’?gn%$o“\?ﬁsud%%dc‘rhus-when t he tubes
26 1 5 are resiliently biased towards a furnace wall surface, the tubes

will effectively cofpefSeetBpenBeUtSt FGur@Es €10 ddnd ML SN Fawinglsh) t he

surface. The reinforced zones 75.therefore assist . i s- 20 tri.buting ]
t he conpressi oh®FEFEBSSRURRER u%és$259855@ %ﬁﬂ?%ﬂﬁi&?ﬁ%ﬂqv(ﬂlﬂﬁﬁﬂétégﬁbnt =
such as, for eesmbtodimentacfoirbkedmeans!| tcathe\ydiee meansial i illllms~ones 75.

- 25 I ' agi eqappreciated that the conpression force of
t he tubes 26 n%§ggkéo&§eggééf§i%ﬁted by ot her neans such as, for exanple, —
by neans of l|ateral exten- sions fromthe tubes if desired. W/
10 The yoke means 24.7 is formed by bending an elongated

high yield metal rod into an L-shape to define connection
limbs 28.7 and fastening limbs 30.7.

The connection limbs 28.7 define a hook formation
15 which is hooked onto the anchor tube 26, while the fasten-
ing limbs 30.7 define a bore 46.7 over which a washer can
be positioned to distribute the load applied by a fasten-
ing stud, bolt or screw when used to resiliently bias the
fastening limbs 30.7 into engagement with a furnace wall
20 or casing surface.

With reference to Figure 12 of the drawings, refer- ;d
ence numeral 10.8 refers generally to yet a further
alternative embodiment of a module in accordance with this

25 invention.

The module 10.8 corresponds generally with the module
10.4 except that the module 10.8 has attachment means
comprising three anchor tubes 26, three connection limbs
30 28.8 and a single fastening limb 30.8 which is connected -
to the three connection limbs 28.8. '

By increasing the number of anchor tubes 26 and the
number of connection limbs 28.8, the resilient tension

35




3®(~ . For ease of handling of nodules in accordance with this

i nvention, they may be wapped in gauze material or paper, or may be und
with strips of paper, elastic material or the like. The wapping ordggaﬁ ng
material is preferably a material which will rupture on firing to 35"
release the mats 12 and allow the fibers gf1he mats to expand resili'éntly.
-38- Wth reference to Figures 13 and 14 of the draw ngs, reference nuneral
62.1 refers generally to yet a further alternative enbodi rent of a nodul e
in accordance with this invention. 5 The nodul e 62.1 corresponds generally
with the nodule 10.3 and wt the modul e 10. 4 .of Fiqur.es 3_and.4. ver,
unl i ke the modul e¥PRb %éjah?j the pat ke qan, be dacreased ps, rﬁﬂabfﬁdl\;g? his
desi gned to be biwaeitows stzéslaﬁHMQduina aua varipueseppligathensaof uthece
~wal | . The nodul e pood £piprises a mat 63.1 which is a defornable mat of an
appropriate insulation naterial. The nodule 63.1 has a cold face 64.1, a
hot face 65.1 and four 15 sides 66.1. The nodule 62.1 includes

attachment greans for ath aFtgudd 12 chemaiatb3.2l oo thel modate 30(8Bahastbeon
i nsul ated. The attachnment ns. 6,/. 1 co r|s I lity of elon- 20
gat ed anchor nenb%? £§9Qﬁ§2ﬁ?eﬁQ?5QHﬁn %%f%bﬁ&g&gle 62.1 has two
anchor menbers 68.1 which are laterally spaced relatively to each other,

and whi ch are spaced fipa hot i el GdasR iy ibrba b hasoa@tlaegesééhlas

Each anchor menber 68.1 therefore has sufficient, of {he Insu

tian material of PhelRpdechkion: oisiidiphke fasimdn.khs gopes: hgaPFBW?ﬂe
anc or menfier  68. hé cahichelr t tbewt26ard ithe cold face 16.

The resin in the zones 75 sets to provide reinforced
zones 75 which resist elongatlon of the holes in which |
the anchor tubes 26 are provided. Thus when the tubes 26
15 are resiliently biased towards a furnace wall surface, the
tubes will effectively compress the insulation material
into engagement with the surface.

The reinforced zdnes 75 therefore assist in dis-
20 tributing the compression forces of the tubes 26.

K_/ Any suitable resin or weak cement such as, for exam-
ple, a colloidal silica may be provided in the zones 75.

25 It will readily be appreciated that the compression
 force of the tubes 26 may also be distributed by other
means such as, for example, by means of lateral exten-
sions from the tubes if desired.

30 For ease of handling of modules in accordance with
this invention, they may be wrapped in gauze material or
paper, or may be bound with strips of paper, elastic
material or the like. The wrapping or binding material
is preferably a material which will rupture on firing to

'35 release the mats 12 and allow the fibers of the mats to
expand resiliently. '



position when attached to a furnace surface. In addition, each anchor "
menbér 68.1 has sufficient insulation material between it and the hot face
65.1 to protect-the anchor 30 menber 68.1 fromthe heat of.-the furnace
during g§§> The attachnent neans 67.1 further conprises yoke neans 69.1. 35
-39- Th oke nmeans 69.1 conprises a fastening linb 70.1 which is proxi mte
the cold face 64.1 and extends general+38-sparallel thereto. The yoke neans
-69.1 further conprises a pair of connection linbs 71.1 which extend
-normal Iy from opposed ends of the fastening linb 70.1. The connection |inbs
71.1 constitute a continuation of the material of the fastening linb 70.1

and are therefore inienraétéPenayitd ridures 13 and EQC*?ofC%aeaEh%n&b”b
71.1 has its freg end bent int ormati on

slidably engagk8 ﬁf?ﬂcﬁn%uQﬁrTﬁéa%htrﬁﬁ ?ﬁﬁx&?qﬁfgilyTWQ N&§ténﬁﬁ§thﬁﬁb 70.1
defines a fastahternativ@3eribddiment df id snodhrliecrin atire rdanicen®ti thoBRiE3. 1
is positioned progheRLg, or adjacent to the cold face 64.1, and is
positioned where 1t 1s spaced i nwardly of the sides 66.1 of the npdul e
62.1. |®deed, in Figure 13 of the drawi ngs, the fastener zone 73.1 is

- positioned central |Thé)fm6@@18%2 1 cotiipdifas! geineia? 190¢4lth €Relmodliga the =

f ast th f t f ate

f ast ont ng. devi 19+ 3 A3 (vFHE EHE Ao o2 a?i‘(’i%ﬁ%ﬁﬁaﬁoe% §Ft nionevarene
fast ener zone @flike the. I&Odlsléast(b.rﬁechrtd) 19udh thef modulei bR.heidi adbti sut ed
through the qusaaf@rwhﬁ& %@%éﬂﬁgfk& B 316 BReG1 831 EGHINOUL

t he effectlve area of
10 pressed against a furnace wall.

The module 62.1 comprises a mat 63.1 which is a
deformable mat of an appropriate insulation material. The
_ module 63 .1 has a cold face 64.1, a hot face 65.1 and four
15 sides 66.1.

The module 62.1 includes attachmént means for attach-

ing the mat 63.1 to a furnace surface to be insulated.
The attachment means 67.1 comptises a plurality of elon-

20 gated anchor members 68.1 which are tubular. The module .
62.1 has two anchor members 68.1 which are laterally
spaced relatively to each other, and which are spaced N
from both the cold face 64.1 and the hot face 65.1. Each
anchor member 68.1 therefore has sufficient of the insula-

25; "'tion material of the mat 63.1 between it and the cold face
to.allbw the anchor member 68.1‘to hold the mat 63.1 in
position when attached to a furnace surface. In addition,
each anchor member 68.1 has sufficient insulation material
between it and the hot face 65.1 to protect the anchor

30 ~member 68.1 from the heat of the furnace during use.

'The attachment means 67.1 further compr ises yoke
means 69.1.

35



wisL} therefore insure that, by means of a single fastener zone‘73.1, the

modul e 62.1 can be readily and effectively 30 | ocated in ition

agai nst a furnace wall. By using a fastener device which is I@ed on or
associ ated with the fastener zone 73.1, access can be had thr the5
center of the mat 63.1 to such fastener dag-ce 35 for fixing it Yo a
furnace surface. Thereafter, as -40- described herein, the material of
the mat 63.1 will shield not only the attachnent neans 67.1, but also the
fastener zone 73.1 and the fastener device used therewith. 5 Thi s

provi des a substanti a"r!?éiVﬁilié‘%JrFH gdls ddﬂx‘b‘i'ri'sek' anhgtbﬁih byimbi | i zi ng
a single fastener_{&oglﬂlghcw ded centrally of t ? S force
1

tene
can be evenly dis ?rﬁﬁnRHPﬁ4ﬂ9§RﬁQHQN%& 9 ¥%§ gfr naﬁﬂt$¥FﬁP55f t he
mat 63.1. 10 It igemefallyeparaliel agrereftd.ne Thebgdkeeneans 6B8eli Suetheon

as illustrated in { $46 '
| argely protect edc&hg'y{%'u& eéi%]ﬁg)f‘;{'he ue;%cr%gggne_th%ea)q %glfw LJ“fgﬁ?h
nmost vul nesabl e 18ormalliprfdam qpRaSest eﬂﬂﬂnﬂfythﬁefﬁ§§ﬁeh89 itmb 78. 1. and
me L atsth en:c ngt I'i i Océn%ﬁ%é@fdd \aembstorﬂt thc%i‘lstB)tu‘ﬁélr gl ?Bnth%z&?i@ﬂtofo

ic e fasteni | C e c ac
mht 63 1 20 o Fe maker thT ik b, Tasbenng fdnp IRa1aang, AteetBeretEe (o
be -protected, canieeygral echexsewigthui r ed. The attachnent 67.1 provides the
advant age that where the attachnent neans 67.1 is nost closely positioned

toi2d the direct heat of the furnace during use, nanely in _the zone of
t he hook fior mations 72Each tepnneqiionstlimbs A4i-/1 hae issN £seedendchenttintge

attachment means §7cfrchlat er 286k formation which is slidably engaged
with one of the anchor tubes 68.1.

The fastening limb 70.1 defines a fastener zone 73.1
15 at its center. The fastener zone 73.1 is positioned
proximate or adjacent to the cold face 64.1, and is
positioned where it is spaced inwardly of the sides 66.1
of the module 62.1. Indeed, in Figure 13 of the drawings,
_ the fastener zone 73.1 is positioned centrally of the
20 sides 66.1 of the module 62.1.

When the fastener zone 73.1 is therefore fastened

by means of an appropriate fastening device to a furnace

surface, the attachment force with which the fastener zone
25 73.1 is fastened to such surface, will be distributed

through the yoke means 69.1 ahd'through the anchor member

68.1, throughout the effective area of the mat 63.1. This

will therefore insure that, by means of a single fastener

zone 73.1, the module 62.1 can be readily and effectively
30 located in position against a furnace wall.

By using a fastener device which is located on or
associated with the fastener zone 73.1, access can be had
through the center of the mat 63.1 to such fastener device

35 for fixing it to a furnace surface. Thereafter, as



where greater stress is applied to the attachnent nmeans 67.1, nanely at thQe"
junction of the connection zones 71.1 30 and the fastening linb 70.1,

t he spacj fromthe hot face is at the furthest possible thereby
naintai&§§%&the | owest possible tenperature in this region. The greatest
strengt or the attachnent neans 67.1_4g@refore oecurs in the area where
the attaghnment neans is coolest and is therefore the 35 | east subj ect

to reduction of resiliency. -41- In Figures 13 and 14 of the draw ngs,

the fastener zone 73.1 is constituted by a fastener plate 74.1 which is

| ded . T, f gst | ate ,74..1 .defines a
bore 76,1 for SeBSEABEaieEdin; Rhd deerly (G HE Y B 1 Wada 5
descri bed hereshlelérn¢hsoniﬁrﬁﬁekﬂ&ﬁéﬁhﬂﬁﬂ# melantse 674.1%, bataaﬂsonabe
surface. Wth fSéEéﬁ&Eezéﬂe Fww %&3@&%&&&1& %ﬂf&wrgggg thsésagﬂﬁe

nuneral 67.2 refers generally to an ternative 10
attachnment nmeans for use in the nodule 62.1 of Figure 13. The attachnent

means 67 2 corresponhibs spibsv tdés ad | subdtdnti aid it fﬁ&a&!‘uﬁhﬂwéﬁcepf

[ f h t f astener. _zone
739 15 in t netian o in, tAEE BY N FR0A I 9 Sho B er  Hne B BUS S o
the fasteni ng FERBEFDIY @F %kﬁnmqa#lﬁxu;heﬂﬁﬁstﬂnﬁgnﬁngcblnbn7beZeven29 -

of flattened Vassetibited Ghfdugh Whe Wd fknadle ta%%ﬁ@i%n%af:@@lhiasket
74.2 is in I|n mnth t%ﬁ Eook forma- tions 72.2. This can tend to provide a

more even dis- ?l%ﬁ? T the attachment force with which the fastener
zone 73®@ is attached to a furnace wall - surface 25 Wth reference to

~ Figures 17 and 18 of¢ 1{i¢ JrAY i advantage of the embodiment of the
invention as illustrated in Figure 13, that the attach-
ment means 67.1 will be largely protected from the heat
of the furnace by the mat 63.1, with the most vulnerable

15 portion thereof, namely the fastener zone 73.1 and the
fastening limb 70.1 effectively protected.

By varying the extent to which the fastening limb
70.1 projects beyond the cold face 64.1 of the mat 63.1,
20 the spacing between the cold face and a furnace surface
to be protected, can be varied as required.
- /
The attachment 67.1 provides the advantage that where
the attachment means 67.1 is most closely positioned to
25 the direct heat of the furnace during use, namely in the
zone of the hook formations 72.1, the least stress will be
applied directly to the attachment means 67.1. In the zone

where greater stress is applied to the attachment means i
. 67.1, namely at the junction of the connection zones 71.1
30 and the fastening limb 70.1, the spacing from the hot face .

is at the furthest possible thereby maintaining the lowest

possible temperature in this region. The greatest strength

for the attachment means 67.1 therefore occurs in the area

where the attachment means is coolest and is therefore the
35 least subject to reduction of resiliency.



réference nuneral 67.3 conprises attachnent neans which corresponds
substantially with the attachnent neans 67.2 of Figures 15 and 16. The
attachnment nmeans 67.3., 30 instead of having a bent fastening L
70.2 of .general V section, has a fastening linb 70.3 with a sem -c@&
IarIy curved central portion on which t he ,f,astener zone 73.3 is pros aed
The sem -circularly curved portion again “'nsures that the bore 76.3 of the

f ast ener zone 35 73.3 is provided in line with the hook formations
72. 3. -42- Wth reference to Figures 19 and 20 of the draw ngs,.

ref erence nuneral 67.4 refers ge al | et.a further alfernative
embodi nent of attachnet® EhEHRes n%a@é’t'i‘?/d \ﬁhﬁhdfﬁf'éngﬁ\’/eg{‘?o asgenger,

attachment means #oné 781 aid aﬁmmﬂednbﬁ& £abtened platef74. pawhick
rods. The rods arg I al r y c el afy @n

- U-shaped con- nec’f?on&?aé ﬁgefd%foj{o éh%n éaa%té‘gf‘gg‘!"s gﬁ?egg Irld d {'8 ?ﬁéé’i%é/r
nmenbers of the faelake nigdl defimes a herey7$hdpéarcanrenmodabingi apkolt,
therefore define jonk §19£de31+ Gme AAxe ,alad h@sereaeasaéremd$ fdbecasedei g

constituting the fast ni.n 70. heir central zone
to define a faste an %@bér$l hG 5“F3§F5n3prg§$PCe or nenber.

Wth reference to Figure 21 of the draw ngs, reference nuneral 67.5 refers

to yet a further alterppd (ﬁ?ﬁ&ﬁ? %ures 95 Qhﬁa?ansfttﬁgaﬁfakfhgs,

accordance with this |nvent| nment nmean . corresgon S
substantial |y wi treferenge numaLal r§e7ar% r@fersOsepregelénso anecabberRAtivRnt

‘means 67. §of her ef @iSoSREHE B AMURHTRNLS Me3ns TOF udé in theimbAgLE 62. 1
fastening l'inb 70. P i onnecfjon linmbs 71.5 which

The'attachment means 67.2 corresponds substantially
with the attachment means 67.1 except insofar as the
15 fastener zone 73.2 is concerned.

The fastener zone 73.2 is in the form of a channel
section bracket 74.2 which is located on the fastening
limb 70.2 by spot welding. The fastening limb 70.2 is

20 of flattened V section in plan view so that the bore
76.2 of the bracket 74.2 is in line with the hook forma-
\_~ tions 72.2. This can tend to provide a more even dis-

tribution of the attachment force with which the fastener
zone 73.2 is attached to a furnace wall surface.

25
With reference to Figures 17 and 18 of the drawings,
reference numeral 67.3 comprises attachment means which
corresponds substantially with the attachment means
67.2 of Figures 15 and 16. The attachment means 67.3,
30 instead of having a bent fastening.limb 70.2 of general

V section, has a fastening limb 70.3 with a semi-circu-
larly curved central portion on which the fastener zone
73.3 is provided. The semi-circﬁlarly curved portion
again insures that the bore 76.3 of the fastener zone
35 73.3 is provided in line with the hook formations 72.3.



extend integrally fromthe fastening linb 70.5, and a fastener zone 73.5. *“w
At the junction of each connection linb 71.5 with the 30 end of the '
fasteni ng LTnb 70.5, the yoke neans 69.5, which is formed out of a

stainles eel -rod, has beer, flattened to reduce its bending resistance.
Thi s ther re nore readily permts the connection linbs 71.5 to be bent
towards and away from each other in a €#2%¥on plane. 35 -43- This
particul ar configuration of the yoke nmeans 69.5 is appropriate especially
for those enbodi ments of the invention where the mat with which the yoke
means 69.5 is associated, is adapted to be resiliently conpressed to 5

conpress the nmat agwigst réféb'éﬁééetéuﬂg"&@eé 01&%&&]% %@QheTwaﬁ.aln %
therefore, the é ke nmeans 69. wgz g be | ocated in the nmat so &%5

recessed i nvar§ geFFBFrFt ﬂB’“ﬁBFﬁ t® BeieFR ‘m“% et & rth?(&'ne is
then attached adterhatiwecembodimentiof vattadienehts el itm\arcdrdancent o 10
contact with thSLuEﬂgﬁe ﬁUéﬁ@f@nto t hereby cause resilient bending of the

fastening |Iinb us resilient com pression of the material of the °
mat. Dur?ng such displace- nent of the fastening linb 70.5, unless a degree

of bending can occumnat atlascmueﬁtn@@swfmm wr@%as&dﬂﬁ@)aﬂn% 9013 =
wth the faste l,i mb, 70 5 t he ﬂg ons .5 ca e dlsplac
lﬂ? si nce

t owar ds each o ﬂ ed ARt Q5 anRREF 1r- hS
it can tend topaaaglehllgteedhtz spnnedftniatmnnuhﬂﬂlhj uHshapea ch—belng

able to bend 'HeEEFoB'f gge 128 icﬁ ?ﬁy ndd dgyae@pQ% 4

formation 72.5 w | e reduced erence to Figure 52 of the

drawi ngt0 ref ePEMPEERURES Ehe cbagtening sl’@}%lhe?(h-l"w {Ihey V-ghapedaconaec— .

enbodi nment tion limbs therefore define hook formations 72.4 at their
opposed ends.

The members constituting the fastening limb 70.4 are
15 bent at their central zone to define a fastener zone 73.4
for rece1v1ng a fastener device or member.

With reference to Figure 21 of the drawings, reference
numeral 67.5 refers to yet a further alternative embodiment
_20 of attachment means in accordance with this invention.

The attachment means 67.5 corresponds substantially ~
with the attachment means 67.1 of Figufe 13. The attach-
ment means 67.5 therefore comprises yoke means 69.5 com-
25 _prlslng a fastenlng limb 70.5, connect1on limbs 71.5 which
' extend integrally from the fastenlng limb 70.5, and a
fastener zone 73.5.

At the junction of each connection limb 71.5 with the
30 end of the fastening limb 70.5, the yoke means 69.5, which
is formed out of a stainless steel rod, has been flattened
to reduce its bending resistance. This therefore more
readily permits'the_connection limbs 71.5 to be bent
towards and away from each other in a common plane.
35



of “2§oke,means in accordance with this invention. The yoke 25 means 69.6
achi eves the sane objective as the yoke neans 69.5. In the yok ns
69.6, the connection linbs 71.6 are hingedly connected to the fzgzzilng
linb by neans of conpl enentary engagi ng hook formations 77.6. 30

Wth reference to Figure 23 of the drawi - reference nuneral 62. 7 Tefers
to yet a further alternative enbodi nent of a nodul e in accordance with this
i nvention. The nodule 62.7 conprises a mat 63.7 and attachnment neans
conprising a yoke neans 69.7, anchor nenbers 68.7 and a fastener zone 35

-44- 73.7. The fast 73, 7 d dl f th | d f f
the mat 63.7 o that, THER Perticulds |Fartidrmntisnn on thec spkachofren o
furnace surface t69b8 1ssmpprept1a&§3eﬂpeniuﬁﬂn floxr whosiel lembeddmentsboted
_throughout the 5 , er@@i{ t&{#’{ Q&Aé’ AT, Si%h”ﬂ.‘fz ”%EE' ggagé 69¢s

mat 63.7 into f|rn1enga urnace sur ace
cqnprises a corrpoéﬁtésﬁﬁ‘?lﬂh%‘?ngl% ﬂdﬁgﬁeq aﬁflerbﬁgeﬁléﬁe“&]@eé@ﬁ&r}e&?@ﬂ to

79. 7I tTylowaltly ébﬂ 2€ss théltﬁéﬁ Agw/ dﬁlrsﬂ& Furdce @gr&ﬁmegher ber adeulated.
i nsul ati on nat e- secon an S

637 would bo o RELeblE, 5o sehsnd, e Tk Lol s ComigSibe nal, o
is possible for aipathecmatirsd uthakceitenid nevessed inwiardilyr fcog &heogpddite
mt 637, 1he 1/ fhcedypl cKE. datOulvhdl UIid st ier? ZoReelis %aﬁdaeuscgéd

ceramic fiber mater;al$§ are in e ﬁf graln orlentatlon
| ayler; 79. 7 may Ilkﬁmﬁsﬁuﬁﬁa?% WA nj be, Gisplacedn towagds oFf into
desired, bppin bl eokitact owithhetie firndddasuriaveeoathegebyr elaugepsesil tent

to the cold face'bending of the fastening limb 70.5 and thus resilient com—

pression of the material of the mat. During such displace-
ment of the fastening limb 70.5, unless a degrée of bending
can occur at the junctions of the connection limbs 71.5

15 with the fastening limb 70.5, the hook formations 72.5 can
be displaced towards each other. This can have an undesir-
able effect on the mat since it can tend to marginally
reduce the effective width of the mat. By being able to
bend in the flattened zones, such movement of the hook

20 formation 72.5 will tend to be reduced.

\_/ ' With reference to Figure 22 of the drawings, reference
numeral 69.6 refers generally to an alternative embodiment
of yoke means in accordance with this invention. The yoke

25 means 69.6 achieves the same objective as the yoke means
69.5. 1In the'yoke means 69.6, the connection limbs 71.6 .
are hingedly connected to the fastening limb by means of
complementary engaging hook formations 77.6.

F

30 | With reference to Figure 23 of the drawings, reference
numeral 62.7 refers to yet a further alternative embodiment
of a mocdule in accordance with this invention. The module
62.7 comprises a mat 63.7 and attachment means comprising
a yoke means 69.7, anchor members 68.7 and a fastener zone

35 -



By using the second layer 79.7 in blanket form it would tend to provide =
effective nesilience between the 25 . anchor tube 68.7 and the cold face

t her eby "ffAQyi ding a firm engagement between the conposite mat 63.7 and the
furnace WUrface during use. In addition, because of the edge orientation of
the fibe in the first |ayer 78.7,tiuidnxhne 62. 7 should not lose its

snug effect wth 30 adj acent nodul es during use. The conposite mat 63.7
may have the first layer 78.7 of an 8 pound density SAUDER' ceram c fi ber
whil e the second |ayer 79.7 may be an 8 pound density rock wool 35 - 45-

bl anket. Wth [ fi ti d t.h it t '
hi ckness of 155 ht | | THbCEAS et T3 do 15 ROGEA%BE IBBRBARTLPE FBY use
in a furnace Wtie]:da face of the matefd7atso chatyl dhiea dlbods fesiliefibky5

t t th d
78”1736{,\311:1&%2 a E:eﬁ:% a&%@fé g:r{ ?rrpé%"t%ﬁg%&%@% gxerﬁs@az g”

about [err] [eFR ? aq. chment f°r°Hu¥i%%nﬁiﬂ4¥§tﬁ§P“6thHP§°Pﬁ9€HF| Bhecan
provi de § substﬁswts:ah sgy | i Nigtelly \Yomipteds @her m@tagealnog! eheOnat

mat eri al can ed adJ ent_the col ace. Lt uld tend to _have
particul ar appﬁ‘gzltjr'b*h %eﬁ'ﬁ%’ “iﬂi&é'ﬁﬁ\i\éh’%%?’&%ﬁges?ﬁ EPatures than
are usual in this 15 I ndustry, are required I-n specific applications
Wth reference to hpgalr 8 1P s‘e% &WFBQ%' erﬁB‘Erﬁ ugeral 62.8
refers to yet a furtﬁ%iﬁﬁﬁterna- trve odi F ? ﬁ accor dance
with this 20 E£irs$axennl 8 Thandqusecond ayes 3%3@0?1’?&“%”6‘3 8 and/
attach-1g first layer 78.7 would be a higher grade insulation mate-
rial than the second layer 79.7, and the composite mat
63.7 would be used to reduce the cost of the insulation
material where this islpossible for a particular furnace
environment. -

15
In forming a composite mat 63.7, the first layer
78.7 would preferably be a layer'formed-out'of ceramic
fiber materials which are in edge grain orientation.
The second layer 79.7 may likewise be in edge grain
20 orientation or may, if desired, be in blanket form where
the fiber planes are generally parallel to the cold face.

By using the second layer 79.7 in blanket form, it
would tend to provide effective resilience between the
25 anchor tube 68.7 and the cold face thereby providing a
firm engagement between the combosite mat 63.7 and the
furnace surface during use. In addition, because of the
edge orientation of the fibers in the first layer 78.7,
the module 62.7 should not lose its snug effect with
30 adjacent modules during use.

The composite mat 63.7 may have the first laver 78.7
of an 8 pound density SAUDER"™ ceramic fiber while the
second layer 79.7 may be an 8 pound density rock wool

35



meyt” means 67.8 which is |ocated within the conposite mat. 25
conposite mat 63.8 conprise a first layer 78.8 and a second | ayer
this enbodinent the first layer i's preferably a 6 pound density c
fi ber avail able under the trademark SAFFIL, while the second | ayer 7958 S
preferably an 8 pound density-ceramc 30 _4g.fiber available under the
trademar k SAUDER. The first |ayer preferab y has a thickness of about 114
mllimeters whereas the second | ayer has a thickness of about 152
mllimeters. Wth this arrangenent the 35 modul e 62 8 woul d be
appropriate for Y 1 whi.ch woul

fenperat ure at t hEiABReRacoNBFR phte FopF{attasibdy At MR, e gomposite
tenperature of abmet hevihgaa thickmes®rof uhel mid Bimeterswn ther modudeob2.7
about [err] at thaohmhebéasgg ?I'th for ﬁesi%f@dokmaddh@éer%}%&and

79.8, and a tenperature of err ce. Begause o
relatively high t&ag8r eNPRrARUFAWQREd g \akguy h@%@ncﬂ‘udr 1iGds 68h8, the

arichor tubes 10 temp8r8tapevat! thé imeedfice Betiedtcaine FirEtaandradeonut

of a high alum na,cer e Iu an
el ongat ed bolt exgéxa?%gs§?ong?%a%?bst%ﬁﬁiéfﬁ#:ﬁ?éﬁ#ﬁ?ﬁﬁs Héqpa gﬁilg
zéne 73.8. In thethe| temparatiueebatii thet coldef s twavdd M@bmtshw F
positioned at the(gqld)face so that, when the nodule 62.8 is attached to a
furnace surface the mat 20 63. 8 wi |l not be subjected to resilient
nQHeSS|on resilient conpression is required, the fastener zone 73.8

be regessed I NwatThHeycohpbdstteahat faf ethis invention can provide a
substantial saving in cost where a lower grade insulation
material can be used adjacent the cold face. It would
tend to have particular application, therefore, where
lower cold face temperatures than are usual in this

15 industry, are required in specific applications.

With reference to Figures 24 to 26 of the drawings,
reference numeral 62.8 refers to yet a further alterna-
tive embodiment of a module in accordance with this

20 invention. |

The module comprises a composite mat 63.8 and attach-
ment means 67.8 which is located within the composite mat.

25 The composite mat 63.8 comﬁrise a first layer 78.8
and a second layer 79.8. 1In this embodiment the first
layer is preferably a 6 pound density ceramic fiber

- available under the trademark SAFFIL, while the second
layer 79.8 is preferably an 8 pound density-ceramic
30 fiber available under the trademark SAUDER.

The first layer preferably has a thickness of about
114 millimeters whereas the second layer has a thickness
of about 152 millimeters. With this arrangement the
35 module 62.8 would be appropriate for use in a furnace



addition, it would include a laterally extending fasten- ing bracket whichs
‘is resilgeptly flexible so that the 25 attachnment nmeans 67.8 has a
resilieéééy-flexible area spaced the furthest away frébmthe hot face and

t herefo the | east subject to |oss of resiliency under increased
tenperature conditions during use. 30 Wth reference to Figure 27
of the drawi ngs, reference nuneral 62 46refers to yet a further alterna-
tive emgodi nent of a nodule in accordance with this invention. The nodul e
62.9 corresponds substantially with the nodule 10.3 illustrated in Figure

3. 35 -47- The nodule 62.9 includes two pairs of anchor tubes 68.9 and
80. 9. The anchdridhibenlaB pgrdvdde ywoltempezatuéé. A@tcbhechotdfaderef o, whereas

t he anchor tu -SadPEE o~3SPORWlI: g WOk 187.,9

thereto. 5 Ea%?%}ggeﬂrreans Eg_?c‘&r ggf:i nrel‘gu% rég#gﬂg}:’@%gg 93'.:%9%%%@1?%
general |y cent9®iaboyfod04h¥ed 1893k & ths. gnchar: heberhed: dem 'AMTi gure
27, by includigrsedde of dboutalli73B°ef (9a63Cyf adneher iht@efac@dif dthe :

lurality of yok . the madul’e 629 can bejagchor ed firn
Furnace Stur 1 ats Sl SSTbA A58, MRl 08 APeo-  RPRuP oRRRTEAEWRI )

t hr oughout t heofiretbaa: RO0MHA A 934C)i @kl &heacopddgéaeat can therefore have -
application 15 ‘where a nore secure. attachnent and a nore secure support
of the mat 63.9 is required. The nodul e of agglicant's i nventjon as

i I'1ustrated in the RAGARSR)OE Fhe iredatineliqhighaliempasttere pdthe 20
can be constr ugickhity a5ithd anthdreithbelsi 66.8pNBRe anonvsepabésel v N

nanufa%%ured qaﬂRPQEPR%i%“égqéﬁ@qéy%@%hh¥n%emeans 67.8 are made out
of a high alumina ceramic material.

‘The attachment means 67.8 includes an elongated bolt
extending from the fastening limb 70.8 to the fastener
15 zone 73.8.

In the illustrated embodiment, the fastener zone
73.8 is positioned at the cold face so that, when the
module 62.8 is attached to a furnace surface, the mat
20 63.8 will not be subjected to resilient compression.
If resilient compression is required, the fastener zone
73.8 would be recessed inwardly of the cold face. In "’
addition, it would include a laterally extending fasten-
ing bracket which is resiliently flexible so that the
25 attachment means 67.8 has a resiliently flexible area
. spaced the furthest away from the hot face and therefore
the least subject to loss of resiliency under increased
temperature conditions during use.’

30 With reference to Figure 27 of the drawings,
reference numeral 62.9 refers to yet a further alterna-
tive embodiment of a module in accordance with this
invention. The module 62.9 corresponds substantially
with the module 10.3 illustrated in Figure 3.

35



has the support nmeans and the attachment means for attaching t dul e,
sel f-contai ned 25 - Within the mat of the nodule. The nodul n.be
attached..by access through the material. of the mat to the fastener zohe of
the attachment mean. The nodule provides the further -advantage that the 30
positioning of the attachnent nmeans can be varied to provide the required
di stribution of attachnent force through the mat of the nodule. In
addition, the posi- tioning of the attachnent neans can be varied to
provide for sinple attachnent to a_furpnace surface or, to provide 35
for resilient conpresstBf BRABLE §4rRatrcludes dwio pPaiFs of anchox: fuhesnt
means nay therefose.beaﬁas'eownfedm@ afclior haiﬁeaelstmf mmey:o&eatnehhs col d
face or projects o] _ ter [ V. r Jesilient
conpr essi on of thfgeﬁg]dépgnéﬁ#gda%%?%g%:éegﬁu%%ac%,éi}ehea%aqogzﬁ#g%% r?gérgls can
be positioned so haue sheorzespandingryoke neans et 3 manngicked theretpsm
the cold fage and nmust therefore be resiliently displaced to conpress the
fibers for attachment to furnace surface. The degree of conpressign_can
be adj usted by adj usti BECRhECKR BRRNE 5 FETHET A (RAREeNETZone Tdedssed
inwardly of the cehdchats. géflerally centiyllisipusitizaied @f ahehmatmshoLs
which are |aterally spaced, and by using a generally U shaped or channel
section shaped attachnent neans, the attachnent force can be distributed
sufficiently evenly thEBughe embodimentiobiFigurediin &n dneduding @it her
]gaffectlvelv?l n plqu_arane&feﬁtselgyebf %ﬁbﬁ@@'i’étﬂﬁﬁ, %alorae f'uQ{é_lQ&?i B];it af

urnace surface durjng_use_an u e normal effective li 0
the modul o The pdPKROBFARSEoRRS Rodit6re4rs dait iR emared, fisreass e o
vant age t hat t he &nchofumnaber sunfate peanit apive tanehrars fidreec @lid 1f beedis-

pl anes at subst ant] i o8, ] @ |imted 20
t endency for the gﬁghg%e?uﬂgge?%g%gf%i g% %&%gt%ﬁﬁa\y \t/‘inht'%rn _ﬁ?té%m)dul e.

_ particular arrangement can therefore have application
15 where a more secure attachment and a more secure support

of the mat 63.9 is required.

a§$énbled. Once the conponent's have been assenbl ed a .nodul e isnéégﬁed whi ch

The module of applicant's invention as illustrated
_ in the drawings, provides the advantage that the module
20 can be constructed in a simple and effective manner from
' separately manufactured components which can readily be
\ assembled. Once the-éomponents have been assembled a
' module is formed which has the support means and the
attachment means for attaching the module, self-contained
25 within the mat of the module. The module can be attached
by access through the material of the mat to the fastener
zone of the attachment mean.

The module provides the further advantage that the
< 30 positioning of the attachment means can be varied to
' provide the required distribution of attachment force
through the mat of the module. 1In addition, the posi-
tioning of the attachment means can be varied to provide
for simple attachment to a furnace surface or to provide
35 for resilient compression onto a furnace surface. The



In addition, by providing an attachnent or fastener zone centrally A
. positioned in the nodule, the nodule can be effectively attached by neans
of a si ng@attachm&nt point which will be concealed at all times from

h

furnace The single attachnent point is sufficient for attachnent of
. the 25 average nodul e and makes the nodul e i nexpensive to nake and
| nexpensive to install. By having a.centrﬂlly positioned attachnment or

fastener zone, the attachment force can be evenly distributed through the
yoke means, through the anchor menber and thus through the material of the

nat . -49- CLA&ment mearér}né)}"ﬁ'lélr@'foké’ Be 'Eﬁgf?%ﬁeé &5 thdt %Hé %ét@&razoi'\?r hace

surface, the insulation ngﬁ npri si ng idean I nsul ation
resiliently def§atdbe&oldage gr P5°Je°*s frem heﬁﬁ facey Altgrpativelyclorg face to
be positioned agssnmt cotphessiohlof Thée encaluld 6110 ,a ambdaaeormeafhecrﬂp@aﬁebrhot

f d (b f !
sﬁ(r:]?acgneéf:) ) . ﬁe edns ¢ r@ﬂl&e S%s‘;i‘ll?énedogo ‘I‘%M ﬁg %ag'penepeﬁne snggﬁsgev\hn Q{dﬁ'r nace

posi ti oned in tfremthe ¢ald &gnecand mesfa‘hietﬂfor%bn resilienhlyidisgacedetocaimpressce and
the hot face t OtHeOﬁ@érg o @tathrAGit RN fukface surfaac@nsT Hefdedtde/ 8l YorhtebdiGh ML |

and connection ne o.such a fuyrnace Surface to attach the
~ menber to such ‘é“'h 'F' E%teggbéf)“dﬂ‘f?gnﬂahﬁ@ﬁ’ﬁ"f)ﬁ°H@é\‘ﬂhﬁ'ﬁefi"ﬁfgfnﬁ'bﬁ?@c'ﬁed to the
~anchor neans t orevesseddpvarcibabf ther adldffacsel y t heret o, and being recessed
inwardly relatively to the cold face for the attachment nmeans to conpress
the cold face of the mat 15 ‘agai nst such a furnace surface when, forcg/

is applié@ to the coBnusing gpoirefancher members whishere doterally spatedinace

surface for att %ln%ﬁ%ﬁéﬁlly@lgh&;ﬁh &Q%mb%:&mme@ememem at
| east one el ongate on d to extend thrqugh the

mat for distri bWFF?Fg g’&‘:'?afﬂf)”* ttré’b'lc‘f M. H%ai?g'r\%é%f’ suiisienthe eyano tyRvete nat
for conpressi ngouthénenmt afolhe ni2ddule to halddt kither éffechiverlgfryplueatbor witektt he

furnace surface r | anchor
“nmeans COF@I‘I ses & p'l MUl EFHH?E é}? g&mgr%glggéﬁéc rkoegnﬁ{)ﬁ’rgrbseg’gd 3.
A nenber ccordi"ffg‘gtﬂ’ed?"amﬂi FffG‘F*“Ze life ghthemedidei nsul ati on nateri al
conprises a fibrous insulation material including fiber planes which are

The particular configuration of the yoke means provides the ad-
vantage that the anchor members will be drawn towards the cold face
in planes at subsfahﬁqlly right angles to the cold face with a limited
20 tendency for the anchor tubes to be displaced laterally within the module.
In addition, by providing an attachment or fastener zone centrally positioned
in the m_odule, the module can be effectively attached by means of a W
single attachment point which will be concealed at all times from furnace
heat. The single attachment point is sufficient for attachment of the
25 average module and makes the module inexpensive to make and inexpensive
to install. By having a centrally positioned attachment or fastener zone,
the attachment force can be evenly distributed through the yoke means,
through the anchor member and thus through the material of the mat.
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akranged to extend transversely to the cold face of the nenber, .with the
fibers of the insulation material being randomy oriented in the fiber
pl anes. 30 4. A nmenber according to claiml, claim2 or claim3, in
which the attachnment neans is resiliently deformable for resilientliy

bi asing or urging the mat into contact with a surface to be insul ated

the attach- nent neans is attached to such a_ggirface. 35 5. A menber
according to any one of clainms | to 4, in which the connection nmans

conpri ses a yoke having at | east one connecting |inb: -50- which is
connected to the a@llAdMSseans and -extends towards the cold face, and having
a fastening linb for attachnent to a surface to be insulated. 6.- A nenber
.according to claim5, in which the yoke is resiliently 5 def ormabl e

by the fastening Iilmb béinmigsyletipn membey for insvloting fadurnacesutiiaoe, thednsddtioro
be resiliently def |n€&ﬁ!%?' &dﬁ?m{dd%)fhnﬁ%lfléﬁ&n ket € réﬁﬁéﬂt@} Sé#of-r%blét Eﬁﬁmnt

Sortace. 10 5 ©° 5'Hon Reteriab Boving ool IRse 18 0 e oo e SR eni ng
linb ext endjs tr answerrfseé,wrﬂdwawrg anooppesdd gt flabesb andift) attuchimenhmiehns for
fastening 11 [ Refiching Rl npét%'sg?llt\em E‘FJCQ%L#GL@‘C%) 1R& af#ashrnsﬁreﬁ‘eals of

the mat to protect t ent | rom | osing its
resiliency during m@pnﬁu'sronpbw@pmw@cttmmﬂm indhe matdn Sl’mdrfélﬂb@ﬂ-l s

desi gned. 15 8. Ahiﬁanhﬁboﬂ\cﬂﬁr@l@méeoarﬂmse%ef&éerollab@ﬁ the ldPtabhrmieRt vvhl ch
th yoke has"? pai r_ of con ecit ! gr n%s whi ch a £ _connecte % Lﬁfg%

rreans of the asteﬁ'"?ﬂffslfe B 1956 8“%ﬁ%ﬁ‘ﬂ?§ iog maang for, ﬁ?‘%}" Pon f or
the yoke, and in wsibchatfrmate eerfecedtqaitactotheahembehtosuchiesuefoves dd) the 20
linbs is connected dAnéticRSh 'b\éﬁgﬁ‘g&m%feﬁwﬁﬁé una-'or m nﬁmgrdlﬁigtﬁ:gﬁg' N9

to claim8, |nwh|chteanc rises a ura ly at ed
anchor nembers whi R °§'|"§>1’3‘Eé&*8d°“q1 Q’ﬂ%’?FéPsed inwardly relatively to the

face for the attachment means to compress the cold face of the mat
15 against such a furnace surface when force is applied to the connection
" means to urge it towards such a furnace surface for attachment thereto;
“and (e) the anchor means comprising at least one elongated anchor member
‘which is positioned to extend through the mat for distributing force applied
to the connection means through the mat for compressing the mat cold
20 face into firm engagement with the furnace surface.

2. A member according to claim | wherein the anchor means comprises

a plurality of said elongated anchor members.

25 3. A member oécording to claim | or 2 in which the insulation material
comprises a fibrous insulation material including fiber planes which are
arranged to extend transversely to the cold face of the member, with

. " the fibers of the insulation material being randomly oriented in the fiber
planes. '

30 _

4, A member according to claim |, claim 2 or claim 3, in which the
attachment means is resiliently deformable for resiliently biasing or

urging the mat into contact with a surface to be insulated when the attach-
ment means is attached to such a surface.

35 |
5. A member according to any one of claims | to 4, in which the

connection mans comprises a yoke having at least one connecting limb
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in laterally spaced relationship, and in which each anchor menber has 25 “w

one connecting linb connected thereto. 10. A nenber according to claim8
or cl akm. 9 i'n which the connecting |inbs constitute a“continuous extension

of the ri- prial of the fastening |inb at opposed ends of the fastening
I mb. 8’. A menber according to claim8, 9 or 10, in which the yoke is
flattened™at the junction zone of each eSpnecting limb with the fastening

linb to reduce bending resistance in the junction zone to allow bendi ng of
t he connecting |inbs towards and away from each other. 35 12. A nenber
“accordi ng to arhjchhiseconneeteditaghe anchor means gndiextands tewardadbe eoldn neans

i ncl udes a f aghédlednddRvingtn tRtdInAlitnBFoE dticehRestifd as@rface }Pbdhsbiaped. at ed
to attach the connection neans to such a surface, the fastener device

defining a fastener zone which is positioned generally centrally relatively
to t he peri pheéLy ofA trieenbeo ladcdrding. fo5claim 5, inhhich fherpoltecis rasitiemidy ng to claim

i ngwhi ch t ?or nﬁﬁ} 't s iR i A ,&eﬁ,sﬂ,eﬁ.ﬂK#lQ&Me'}?rgp?as enl ng |inb

connec |ng [ i are connec Yy nean
to provide a gbﬁ@éﬂvyeaﬁﬁhﬁwy é@féeqfshledewpr@mwrfmﬂodqem ateske, in which

the free end meF hﬂaaﬁneiﬁf chﬁme&@diﬂ fot Hiss rasitieAflN BedsiMtHenatespect i ve
anchor nenber 4{1 which the fastener device is fixed to the

fastening |i n%bwfr s sufh § ﬂvﬂf{)fé'f:eaccordl ng to claim12 or 13 in which the
fastener device includes a fastener nenber in the formof a weld stud to be

fastengg to sych a@H{e%%?aQé(orgﬁg‘% é?&m"‘@ ?n%l%ﬁ“’l‘ﬁe Y&l H?h%eéé AN th:s/'

weld 1 stud bein hr ead I ncl udi ng bias nmeans Tn the torm of

nut for biasi rigansmersgl tf&c’l'?ﬁﬁ‘?f‘"?ﬁ?ms“mbvmddg whiehhthe fastenipglimbds A nenber

according to @ositionéd praximafd fHe ddid fddeStor 1Ré nil@wrileofCihEMhdiSRSprotdaast ener
bracket which,|s conne he fastener bracket

havi ng a bore fbﬁlr %ﬁljé?epq\l/%t'nﬂs{‘l'gge RILieB) é°%g?¥$£ﬁ§5?sz'eﬂ5:yvéﬁr FIPEY" ends, and
havi ng an ar c tetnpetaturshcaniditionsrfot mitich the rhersbésl ie desighedsn.
15 . _
8. A member according to any one of claims 5 to 7, in which the
yoke has a pair of connecting limbs which are connected together by
means of the fastening limb to provide a channel section configuration
for the yoke, and in-which the free end portion of each of the connecting
20 limbs is connected to a respective anchor member.

9. A member according to claim 8, in which the anchor means comprises
a plurality of elongated anchor members which are located in the mat e
in laterally spaced relationship, and in which each anchor member has

25 one connecting limb connected thereto.

10. A member according to claim 8 or claim 9 in which the connecting
limbs constitute a continuous extension of the material of the fastening
limb at opposed ends of the fastening limb.

30 ' |
Il. A member according to claim 8, 9 or 10, in which the yoke is flattened
at the junction zone of each connecting limb with the fastening limb '
to reduce bending resistance in the junction zone to allow bending of
the connecting limbs towards and away from each other.

35
2. A member according to any one of claims | to |1, in which the

connection means includes a fastener device to be attached to a surface

AR

b




1{3/ A nmenber according to any one of clains I | to 15, including a 25
fastener nmenber |ocated on the fastener device, the fastener nmenber being
adapted to be secured to a surface to be insulated, and the fastener /e
includi-ng a bias neans for uging the fastener nmenber and thus urgih¢
attachnment  means towards such a surface to resiliently urge or conpi
mat into firmengagenent with such a surfatds 30 17. A nenber accordi ng to
any one of claims Il to 16, in which the connection neans is enbedded
within the mat, gnd in i e fastener Vi def i nges agt ener zone
In a position prﬁox?errb“[s M.?%&{‘%éﬁg%” %ef?gge%ﬁo rﬁ'%gri'st ﬁ’ogrll’gg acsté"n ¥ %’I relative
to the peri pher yfasterendevige defining.a Bsterer zone whidhds pasitioned geperelbany one of
claims | to 17, bdhvhliycheldiivelptd fdp&iherPanthd Sol@Fh&dded within the mat,
and in which the anchor neans is arranged to extend transversely to the

fi ber planes. -52- 19. A nenber according to any one of clains | to 18,
in which & plurall.ty Afmérmbercdceperdibg to alairhd2, irewhichthecenmesiohingseumd t 0
extend through th for di i but i.ngef ' . _ i on
means. t hrough  HETETves Yot g baiP 8 Bl ARl bl pirRRES | 10
substantial 'y cotqsethes by means of ofestaningimbrigagevide o gshenallyipbapglinace

surface when t hesé‘r.@fbﬂ%hhgﬂrdmﬂrf%r e YIEE Th WRIRMHE fRdeCéhd porfidReobttef ace
upon attachnment ther cordi.ng to,any one o Laims | to

et.,0. .2Q. A nenber, ac f cl
16 whi ch_t heCUBRAEES IS e saes ok F e MEoIRhER ST B9 fhc hor
means. 10 1D1. Awhichithe fasteoerddevice is fined tortbe dbstehiagiignt. t o 20, in which
-the™anchor neans conprises a pai.r of el ongated tubul ar anchor nenbers each
projecting a surface area conprising about 10% of the projected surface of
the nodul e in t hé#di r Adreghercgccording b glaimcle ori3 ippvhichthasfastaner devicai ng to
any one of cl ai Mhclude® aXbstendr ihibler i) the RrmCeFPWeREtud t6 BePatehal Mat

having a plurali E‘cy sé)cfh cll rfdce t?yfmgclar]:sf%r g'\nitnternal welding operation, the weld

15 stud being threaded and including bias means in the form of a nut for
biasing the attachment means towards such a surface.

I15. A member according to claim |4, in which the fastener device .
comprises a fastener bracket which is fixed to the connection means,
20 the fastener bracket having a bore through which a fusible portion of
the weld stud extends, and having an arc shield which surrounds the fusible
- portion. |

16. A member according to any one of claims |1 to 15, including a

25 fastener member located on the fastener device, the fastener member
being adapted to be secured to a surface to be insulated, and the fastener
member including a bias means for uging the fastener mémber and thus
urging the attachment means towards such a surface to resiliently urge
or compi'ess the mat into firm engagement with such a surface.

30 .
17. A member according to any one of claims 11| to 16, in which the
connection means is embedded within the mat, and in which the fastener
device defines the fastener zone in a position proximate to the cold face
and positioned centrally relative to the periphery of the cold face.

35

18. A member according to any one of claims | to 17, in which the

attachment means is embedded within the mat, and in which the anchor

means is arranged to extend transversely to the fiber planes.

* ~ C L M s *



i nsul ati

-~
—

on materials. 20 23. A nenber according to any one of clains

to 22, which is in the formof an insulation nodule for attachment in

Y&

f ur nagg/Hor insulating such walls, ‘and in. which the insulation nmateri al
conpr\qe$ a ceranmic fiber insulation nmaterial.. 25 24. A nenber according.
to anyone of clainms | to 23, in which t§8 connecti on neans includes a
fastener zone for use in attaching the con- rnection neans to a furnace
surface to be insulated, and in which the fastener zone is recessed
relatively tol%.he 8ahembercaccofdingito aex omriof £lairg9 ! to I8piswhichmepluratidyer to
the cold faceqf m&%@@ﬁh&fwmﬂ?ﬂs%ﬁe poditigRdd R0e:3End fR¥bGH i@ | nsul ati on
on a furnace surface,” the, net hod. conpr.i shng attaching a gﬂt of resiliently
conpr essi bl e T deradistsibutingderen aprfjeficn @ Sonpechion megns thrpugh igysi ti oned
agai nst such mat fiompsHientilyl @dtpressing theandlt véld dcdimso aubstgntiibdedmgilefeace, to
such a.surfac a - a [ I $.S .fromboth the_
cold f gce andg?'ﬁé"ﬁ%tgrbi'gg%nq%ﬁ?%g% t*%ﬂ%ﬁ%%%@&o neﬁigt“‘tggﬁ%ﬁ{e%t nmeans to
di spl ace the wepaxismrged towardgsuahefymracesuefioge upore atigeitment theretar ge t he col d
face of the mat .into engage- nent with the surface, the attachnent neans
I ncl udi ng anchor ans I ch extends through the mat to djstrjbute the
appl i ed for ceg‘ﬁ)'hr ggd'ﬂe'f‘ﬁ% Irgerding do gax ope.of Flalms llch_H*Br Ek‘gb‘ﬁh fb? t he col d
face of the nadnnegtionsiedndts femovably nnected te thé anchor BfeansA net hod
accordijgg to claim25, in which the cold face of the mat is biased into /
conforming engagement with the surface. 10 = 27. A nethod according to
any one of clél-rs Agnembesacaordingite sy pee gt claimentite 20eimyhich thesi | ient |y
di spl aced t ovahdhor hlnk BbmMpEiSesSd phif o eldhghRY fub6iak lachiraserhb&scol d face of
the mat into enc}‘a%eg%qt w th the furnace sur ace, 9%5{ 28. . A net hod
according to SRS PRopETing o srfaas FrRe cRpPHsing @kow 19% &f ths Prolediedpr essed
agai nst t he f surfieaeeofSinefraoduie in thei direvdion afdpe cobt fueen t he col d
I5 |
22. A member according to any one of claims | to 21 , in which the
mat comprises a composite mat having a plurality of layers of different
insulation materials. o
20 23. A member accbrding to any one of claims | to 22, which is in the
form of an insulation module for attachment in side-by-side relationship
with corresponding modules to wall surfaces of a furnace for insulating.
such walls, and in which the insulation material comprises a ceramic ~/
fiber insulation material.
25 |
24. A member according to any one of claims | to 23, in which the
connection means includes a fastener zone for use in attaching the con-
nection medrnis to a furnace surface to be insulated, and in which the >
fastener zone is recessed relatively to the cold face of the mat but is
30 positioned nearer to the cold face than the anchor means.
25. A method of providing insolqﬁon on a furnace surface, the method
comprising attaching a mat of resiliently compressible insulation miaterial,
which has a cold face to be positioned against such a furnace surface
35 and which has an opposed hot face, to such a surface by means of attach-

side relationship with correspondi ng nodutes to wall surfaces of a

ment means which is spaced from both the cold face and the hot face,
and applying force to the attachment means to displace the attachment

LT




face and the furnace surface. 29. A nethod according to claim25, in which
the resilient conpression 20 of the cold face is sufficient to pre
gaps form ng between the cold face and the furnace surface during us
A met hod according to any one of clainms 25 to 29, in which the attac! Qe
means i s enbedded within the mat prior to achnent of the 25 mat to
the furnace surface. 31. An insulation nmenber substantially as described
with reference to and as shown in Figures | and 2 of the acconpanying -
drawi ngs. 30 th
reference to and "gééng F\%‘Jdlg Eﬁl%:&ktél%sd@’ﬁ}gé ;ﬁéj P&H%ﬂ&%gt tar%plgﬁ{/ ﬁﬁg %é?g}%d

33. An insul ati mn&mﬂbfhm&cantheaamgcwrﬂé%ﬁm treluding gnetior sneans whi and
as shown in Fi gueﬁre&ds?frhrbbgh ﬁrecmapwmsﬂ%&éane aga.ed%ﬁ,reéthmogh tHesmbBtd on

b bstanti al | d i F
o 0f ¢ he. accompafgtitg SaIlaaT Foyeression of the sefatage ot freer SRSt MR sies ol

l'/

‘as descri I$ed vmtlsunfeée;rence to and as shown in Figures 10 and Il of the
aeconpanyi ng draw ngs. 36. An insul ati on menber substantially as

described with reference to and as _shown | E? ure 12 f t he '
acconpanyi ng dr adbngsA @thﬁ,ﬁ?c?‘ﬁ’értﬂ&"ﬁ:&ﬁ“r%énﬁb‘f'h'§gﬁ g |f3F?9 the @atis i bed

wi-th reference t gidsed imo cohformindleddagement Wathahd sifaeé. t he acconpanyi ng
drawi ngs. - 10 38. An insulation nenber substantially as described with
reference to and as shown in Figures 15 and 16 of the acconpanying
~drawings. 89. A27i nsé methad gesatsiing taitmt ene ofatlpims25 tedérinivdhicwihen

reference to an a@'ﬁlﬁﬁuh@ﬂpn'leﬁng 1s%§|ﬁ§nﬁ; d%BQ:ch 19&/0&9 Fhe FGrARRRRHFRS to

drawi ngs. 15 n. 1 nsul ation nenb subst anti al as descrl bed with
reference to and"&¥ §WMB'°PH’“FF@'G#€§° ?g"%ﬁ'aiﬁ‘%fa‘ﬂ% nace
drawi ngs. 41. Aorfab&ul ati on nmenber substantially as descrl bed W th
reference to 20 and as shown in Figure 21 of the acconpanying
drawi ngs. 42. An insul ation menber substantially as described with
ref erence to 28. A method according to claim 25, in which the cold face of the mat is

compressed against the furnace surface to ellmmafe gaps between the cold
face and the furnace surface.

29. A method according to claim 25, in which the resflien'l' compression
20 of the cold face is sufficient to prevent gaps forming between the cold face
and the furnace surface during use..

k-/ - 30. A method according to any one of claims 25 to 29, in which the
attachment means is embedded within the mat prior to attachment of the
25 mat to the furnace surface. '

31.  An insulation member substantially as described with reference to
and as shown in Figures | and 2 of the accompanying drawings.

30 32. Aninsulation mémber substantially as described with reference to

- and as shown in Figures 3 to 7 of the accompanying drawings.

33.  An insulation member substantially as described with reference to
and as shown in Figure 8 of the accompanying drawings.

35 |
34,  An insulation member substantially as described with reference to
and as shown in Figure 9 of the accompanying drawings.

-
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and as shown

in Figure 22 of the acconpanyi ng draw ngs. 25 43.

An

—~

.H‘.

I nsul ati on nenber substantially as described wth reference to and as shown

in Fg 23
subst Iy
26 of the acc

substantially as described with reference to and as shown in Fi gure 27 of

59 d[\ﬁ%%@c?iof emggfb‘sﬁ{ctmﬂlllgfusqegﬁle%umi‘th r}éﬂe?é“é Ofg on a

e, St _ as described w reference to the

t he acconpanyi
furnace surfaCe

of the acconpanyi ng draw ngs. 44. An insul ati on nmenber

as described with referenc% to and as shown in Figures 24 to

onpanyi ng drawi ngs. 30 45.~2%An insul ati on nenber

acconpanyi ng eanrhgi shgwn in Flgures 10 and 1} of the accompanying drawings.
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36. An insulation member substantially as described with reference to
and as shown in Figure |2 of the accompanying drawings.

37. An insulation member substantially as described with reference to
and as shown in Figures 13 and [4-of the accompanying drawings.

38.  An insulation member substantially as described with reference to

and as shown in Figures 15 and 16 of the accompanying drawings.

39. An insulation member substantially as described with reference to
and as shown in Figures |7 and 18 of the accompanying drawings.

40.  An insulation member substantially as described with reference to

and as shown in Figures |9 and 20 of the accompanying drawings.

4],  An insulation member substantially as described with reference to
and as shown in Figure 2| of the accompanying drawings.

42,  An insulation member substantially as described with reference to

- and as shown in Figure 22 of the accompanying drawings.

25

30

35

43.  Aninsulation member substantially as described with reference to
and as shown in Figure 23 of the accompanying drawings. '

44,  An insulation member sbbstoniiqlly- as described with reference to
and as shown in Figures 24 to 26 of the accompanying drawings.

45.  An insulation member substantially as described with reference to
and as shown in Figure 27 of the accompanying drawings.

46. A method of providing insulation on a furnace surface, substantially
as described with reference to the accomﬁanyirig drawings.
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