;yze3ez(w. 6T(OV 1 USE OF | NSULATI NG MATERI AL OFF- CUTS FOR FI RE RATED DOOR
AND STRUCTURES Field of the Invention [0001] The present inv i S
to fire resistant doors, panels, walls and simlar partiti onmmmwmmmmmlmm[r
structures. [0002] In particular, the present invention is a fi Q.6 stant
structure and a new net hod of arrangi ng insulating material in fire
resistant structures |ike doors, panels, walls and partitions such that the
amount of insulati ial e n jre {i i s reduced.
Backgr ound of t nSR/ON TNSYLATINGMATERIALOFR5SIE BB Cormoni y
referred to as fire check doors or sinply as fire doors, are installed to
prevent the spread of a fire from one£art of a buil di rE;Sor encl osure to

anot her part. Fire dobliRE:RATRED QRQARANRSTRUGTHIRES neet certain

national or international standards and fire doors are conmmonly specified
in building codes for critical areas of buildings. [0004] The duration for
which a fire door can vm'thstanﬁ:.aléiif of st?.ndardi zed intensity is its
fire resistance rating and doo Jelg @ s'i"@fﬁ& e by this rating. The term
fire resistance rating is also known as the fire rating. [0005] Fire doors

may be of the[@dMFQiHégpFérse'ﬁlk iirWé?ﬂioh}’n%ﬁ’étesﬁbrﬁeﬁ%iﬁamogﬂsz?a%lmwf

wood or netal, usually steel or stainless steel. For woo wood conposite
fire doors, tlang simdaupardition-typmstructotasd with a franme which contributes to

defining the tline of.the door. Dependi on the constructign, dogrs may
ol so have an dant TR PR 167 oresSrRaRertonR A i iabhSbuthire 88< o
the door. ThesRwsKidifodRY arranéir@eingﬁ%ngfmﬁﬁrﬁpﬂﬂﬁﬁé ré¥iStYROStr@éturERdlikem
density fiberboard (MDF). Suc oors nmay al so have structural solid tinber

or plywood neigers, panelsppealis and pamiionagsuch that theeamauit efsinsiutajing,

and vi ever's. TRRBOR wWelRtHorHBSE P fre Ao R RRAISBe. 1 e oo s mmy have
insulating |ayers of solid tinber, plywod or other insulating materi al

formng part of an insulating core. Depending on the fire rating desired,
the construction of the insulating cores may range fromsinple solid tinber

pi eces to nore conpl ex arrarg&%%n\@ 6ﬁmln\,'bmi8nl ayers of insulating
a C

material. What is convention onmoh anongst t hese arrangenents, is
that the insulating |layers are essentially continuous or are in conplete

sheets of nat g4dod] Fined feBRtAntadBOrS,CAISS SominsHI reféRedabeiscite Ghetk gdbad binNg
material for the cores may be selected fromany one or nore of the range of

insul ating, n@MBbndudte Bpersmare instplled o prevantibe spread of adingi feamiane
onene! peach, S8t i8Iy of ULEYCR gl B PRIGRCVERL el o
manufacturers to meet certain national or international standards and fire
doors are commonly specified in building codes for critical areas of
buildings.
[0004] The duration for which a fire door can withstand a fire of
standardized intensity is its fire resistance rating and doors are designated
by this rating. The term fire resistance rating is also known as the fire
rating.
[0005] Fire doors may be of the swinging or sliding types. Fire doors may
also be made of wood or metal, usually steel or stainless steel.
[fooos] For wood or wood composite fire doors, they are usually constructed
with a frame which contributes to defining the outline of the door.
Depending on the construction, doors may also have an inner frame.

Panels or “skins” are mounted on both faces of the door. These skins may

AR
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(0009 The insulating material may be nmade solely of one material or may
conprise a mxture or conposite of other insulating nmaterials. The
insulating |layers may al so be arranged in |ayers, nounted on and

sandw ching, a |ightweight support inner layer or frane to formthe
insulating core. This is the general cénstruction of a conventional fire
door. [0010] In a fire, the function of the insulating core of the fire

door is to pr@?efﬁﬁdgOﬁﬁé‘laffi@afdoPlMW@ﬁdt%@%'éﬁhﬂ@%ﬂt}’rﬂhﬂboﬁr@@é@F) 19Uk of

the fire ont e

ot her unexpose ° éa@](;%y %IS{) ﬂé\’%}éﬁ’ﬁ EE‘F@O@L@ %b%ﬂfrﬁﬂ@éogdﬁ%ﬁgf e%?él %O&gt i ng
under the Singmgolrenfiongéry dixddss 2U0R: asIMnges 4khebisli nahalds, tlockrséts sh
Standard BS 476, Part 22, 1987), a fire door nust maintain its structural
integrity and Skamalie doat sigRerouaE, ViRoTS BPRRE andaviewerfper at ure on its
unexposed fac I Bk

posi ltoi on on tﬁoe&mggﬁﬁggﬁsff%g%@sl ﬁcrea%gﬁgﬂ%ér Eﬁét}I W%ﬁﬁ!%@ﬂ“?%
duration of trmfssdhdstlmbbheplywumelr ot lmrtleerofnsuluimg thdterial fomnngep_atrylmf e |y

rlsesfromarrblent to 440 n fjve nd thence to 82 in 3

m nutes. [ 0013}Syi eorﬁaB@Pieafimsoqnnﬂgee}rﬁrr IRg degie afthierﬁ)f@g'fdst'?'bP??here
doors is gyps h a Ugirit f Wsst Sidted ssed
and bonded w ;ﬁrﬁ]&# éﬁgrbsdrgac Fﬁfbés:?ﬁber é gjcgmas gypsum %gﬁg{eeThe
two mai n surf @oewlex arfangbownds nmty\ meltrpdae;layam Dmlmwrng)matmalul\uhat fs ber

o onte (1 Sy fleRah andochiyen AnShdsh iheRd SiRnganeat. R, ftothe™™
densities and méwsmffféyerwra ddeniiay %ﬁt.ﬁeaé@rorw&aSHred?ﬁﬂbfl@ shebfdofror e

fire resistant tha hi'nner and |ighter boards. [0013] an i llustration
of the kind ofmatesal, aithout aey inintsry for fire doors t he Arrerl can Gypsum

Associ ation's i,on 60 -2000 stance De

posoctat o HR) Mo e SRR AR AR FRE P R B
gypsum board Gy ¢t ﬁlﬁ)rébettﬁe%ﬁ?@@ﬂinsQﬂatfri d, honesdribastite nﬁéteﬁurrsmakes a
good fire insulation material as it is about 21 percent by wei ght

cheni cal Iy cor@sifiher dpss: vieamigulitanmeineeal yeal d rpgkfweel) mﬁﬁwm@eesﬂy §ber owl y
rel eased as s e it Cc | at ard
from heat. teb%%i%| ( g Ctp”ﬁ ?ﬁ?q e?érlhgﬂtré easgg&)ls@ﬁ‘e blog djO?a‘i@%”@ﬁ%%%
board conti nueﬁ)ai'@ act as a barrier against heat. [0015] One i nvention,

Bernt et al, US 5,558,707, uses alternatjng bands of hydrated gipsum and
styrene bubbl 42008h T&%muia@aeemﬁtﬁrw MAaveeimade selely of Péer@a%'@ RE &ay

However, that &rg C iR C, gth or as
the core conta‘t"]l nrrw adédceég %tdé? 8{] |?é0rc]:f? (Etﬁ?ﬁrg%@%dwgf H‘Pﬁ%ﬁ%cat ﬁo’ﬁgj

t aught by t hatinsulatingi layers malyrpalsoabedammhglesl in Halegrs, anumoltemscm tdral cost
manuf acture. The cqst. of a SO _contri bute hi gh cost

T haC! neci asbRgWighios, 4 Jonbdaiont CHIRROTInas Jayemob ek Indointhe ol ¢
to manuf act ur §ng sty b@@s Trﬂ§h§ﬁhfelg”&wémltﬁdsﬁlucﬁmoﬂa%noeﬁn&mf@abéﬁ the
fire resistance ratihg w be welTonme in the I ndustry. Summary of the
| nvention In QOIHOhslpemtfl,ret t’rfe furetiont of H\mmSubaltlrpg coreles thenfﬂﬁhdﬂorofs to

| east one di scuRvebRaMTELEidh ehinefaftned BLATEHTREL BRREF of fe B @iy ™
| east one ot hejidé af ehe @ixpbbe@ fads of ahé HBordicM ispreddihgttbeothep uhekp@@ecpor e

of said fire protective structure such that any joint in said at |east one
di scont i nuous faegeftherdaarre insul ating material is overlapped by the at

conti guous. patdt'E T eflai iR iHe T PRuTE RS necSTigaplR slafffsfa w321
di sconti nuous J0@0etiaagd 4 (”GQUWalérﬁetetBrﬁish Stahdard Bge4760Parn22y| Ha87)0a fird er i al
for heat or flanme to breach the insul ating core. |In another aspect, the

present i nventdagh mustamajntaingtogtraetiali 'ﬁﬁeﬁ@'%?nﬁ digsipsiiadion rf§H$ta'?‘?tr®J'%r e,
at |east one %H?F}ﬂééh ri@nfgéiﬁﬁﬁe%n Ht@%e@&%aﬁ%@h DKinredid BE/ thBAs thahe
i ronnongery fixture wher e 1 nsul ati core conprises at’least one
di scont i nuous 1@y@rordheaempeaaiureoateanwpmsmrbn ondhe ahexppsest face db indBeasds

Description of the Draw 0019 preferr of the present
i nvention wil P% mf%@%aga‘%(&n &)L/eké@% UfRHPN getmé;&sgfthgﬁgmneéatum Pﬁ?h
reference to the drawi ngs of which: [0020] FIG 1 is an expl oded

perspective view illustrating the typical construction of a conventi onal
fire door with continuous sheets or layers of insulation;



[0021] FIGS. 2A, 2C and 2D are expl oded perspective views while FIG 2B is
a cross-sectional view show ng the arrangenent and construction of an
insulating core for a fire door under one nethod by which the present
i nvention may be practiced; [0022] FIGS. 3A and 3B are end el evation views
of .insulating cores with different arrahgenments of discontinuous sheets or

| ayers of insulating materjal laid with substantial voids for fire doors
under the predest furigentypially fises foppapmiemt tss 44PRC inpfiva dninutes anthd
el evation vie i ol il show ng exanpl es of different
arrangenents o eﬁeefoor%ﬂef&t'b;@eﬁg{l‘gés'i nsul ating material for the insulating
E:ore imdﬁr thqoq:rzp@elgoddnvrmte'riahfc;]rDas?i iBetthamrl' ahiﬂr:g' (m)freffo'r HireDdowsn s
0024] The present inventjon feaches fabricati of a fire resistant
Structure and SR MVHfbls r%‘ielda"r?g?'H@ suize o &g HRsEm gPMPpresseAEand
resistant str i i hbs t hat
t he anount of %suéﬁquﬁgﬁbn‘gfs e@ﬁgéﬂﬁggﬁ’& ngéﬁggﬁpggﬁalr)é?ﬁ)jh%ﬂb ng is
reduced. [ 0025haihrsurfacesagfpgthediardmay e facedewith papenor cellulege Hibensed i n
fire doors, fixed qr_noyabl e panel ceilings.and other sim.|lar structures
that partiiiofegnetandlins sadiar adve SEenathe) Glesumn oGS hpiGaly comin
nvention may glp@ e 2P lhifcxi 214060t P Shests, ARPALYaAIRIIETIA Ao |
[0026] Wiile the present invention teaches the use of gypsum boarad as the
preferred enbdgnsiies andithickness, suthhthickeslanddlenses gypsum boasdsibeingrmdee of

ot her materialss by .varjous nuf acturers for identical or simlar
appl i cations, f'ﬁ?f) '%*88{ ﬁ'}%tﬂfﬁqg{/’aﬁgipﬁ{q{@o&%i rements of an insulating

material . [ 002001307 &% PRGirafidn bhehe KIME BF irdlildtont M a¥BAAORr Afe ABGYRL tHy such
insulating materials in the core of fire protective structures in such an

arrangement adroerieamBypsamddesaciation's publigatiog, GA-6A8-2000 ire Reststance

e door t antreiarbMeie Mated 384 5/ o B ad iR dt S Ry s iStat Moo
descri bed. [002ppe Xn gypssmaiurd eahiprovide up tororehiduri affire@tedistanggor to the

directions of up, down, top and bottomare used in the conventional sense,

as when the dde4 Sypsvmeaken@ geodifte insulatigpomatedakas gt isigbouivddn used

in aldoor, theJf ] ; t i d

nsul ati g mapercat Y elarf SHRAREIL Cedthing8 1P Walih: Wi S¥pcREH]} 18!

aL ta;hed ?r mbhistwdgerdstsgimNWOMeasdtbae éteamsm?me bmdess:ccrajleti)hﬁlbimbﬁbhpr ]Of

the door (interiqr faces) or to the exterior_ (exterior faces). 6 [ 0030

FIG |1 shows dnedataiharhaard iffam diat E'Fﬁé %f&ﬁfs@'ﬁ &oe iwater ds relgased. ghe

i nsul ating cor, i : ; density 694
c%l&ﬁaﬁtéﬂ%ﬁk@uﬁ rd c%tlﬁﬁé’éjtcgéctgﬁgéo%( . B%ﬁh;?é??gghﬁs}%egf.

kg/mB and with a thic ss of at least 3 mounted on either
si de| of an i niex15} iGmeinvientior, Beritatal, WH25,668/707, giaps @litetrtathgniparsdsiofised

i fire d i th i tabl ter f f d by a top rail 116 and
bot t pm rai | 11HOER QPFHELANT sBiTaGe bybblag hea H6ar ghrelteptavide ncreeed
Tests by the ifiﬁé’%Hi@téﬁcé.a%wﬁéi@mhbflﬁq?/g?tiéﬁh WAl Esieivdbiineredseithel iiSighet | Ng

core|can exceed the 30-mnute rating the Singapore Standard cited in
t he backgr oun®fdhe deios aspibiei eerei eantaiss aiied wetsy: ol addition,; theemethad abt

shown). [0031]_,TFk t S boar 110_for h ut er..J r.and
together wt h]f??n@gqﬁﬁﬁet\réﬂgﬁm¥?H%talﬁg?ﬁlti%?S ??‘fﬁpgﬁtgﬁea?@aﬁdwei%%cBﬁg??ﬁfcti on
fornms the i nsgyh@tbsumenufacire! he ¢dst ofladire dodP &2alsb@ondittiie@pplthé dighons,
t he gypsum boards used are . in whole, continuous sheets, cut to size.

Manuf act ur er s 696t of the inggating madenajs yspdr ate a | ot of "off-cuts": pieces of
i nsul ati ng matef,kalrH | KNS & r I

naul ati on 1 n [HEF THE, 8 mAdBAIhANS siple RifaGRETL, deefB3EHudho
present i nventmaberiaeand dees nottdrapgramisedhea fitexgesistahge ratingowiibewelcbrut s of
suitable fire.insul ati rg materials such as gypsum board in the core of fire
doors to be ude{e Inaustry.




[ 0034] The present invention also recites arrangenents of insulating
material in the core of fire doors that allow less insulating material to
be used whil e not conprom sing the desired fire resistance rating of the
door. [0035] In the prior art, with regﬁrd to insulating material of a
fixed density, fire door ratings are inMcreased by increasing the thickness
of the insulating layers or materials used. [0036] Unli ke the techni ques
taught in the prior art, the §H@%@#ﬂquih@HPV8H'ﬁﬂlntalns the di stance,

t hi ckness or space between the faces of the outer |ayers of the core by

stacki ng piec I of
the door in | ﬁ@lﬁ Ih%ﬁgon&)e@ |tg%ﬁé§seﬂ45p¢)\;étn}t % 4"8%%? a?rﬁ%éhoﬁ?f%én %@n
sandwi ched by 4 fire pygtectindeguetiref Themethoer cdntﬁées t@hRanging @it $eaEitarigious
inner layers of the insulating material form substanti al v0| ds filled with

air are creat éisqontindeus fayer & ifirg) inssiating matﬂn?éﬂompegedtaﬁéeqﬁt@@esotber
convent | ogal SIS 4 AT Werblath Uie My el Lhe e Bibibane

FIGS. 2A-D. [ @HRicturelgush that B)ny Ijmmt mhsaldm:tHeatstmna\blscbn’amtouselavepbf m‘e
nom nal size 1,250 nmm w de, x mm t hi ck |nc poraﬁtlngthe
novel insul at |"hﬂ”€6’?% ’B?tetrﬁe '%r%’@é'ﬁPPPﬁ\}é\htth%r?t Hﬁ?Stb@"?a‘HF‘PE ¥l Qh five now

be d bed

Che const r ot By [yl e that ek Rno Folfiquat il iprevenbefifed ° 2"
and 2D show hcamytjbmtmﬁttbe atdgasstmmfdiismmtlmtausgayle:tamd the at keaspposeastheo the
i I f th L to Fl I | 212,
Dot tom a1 YT G ALt el e neat E'E'btegtqﬁr@eghéﬁ%w?a&'nﬁp 5Bt g
outer frane a {&)1%1 rlﬁtari?:"tl?é}aéé‘dectTt%fﬁeééhﬂ lhvéhﬁ ?‘ﬁr@'d&réoﬁ#ﬂese ?t" ck

with a slot 2 20mm x 10 'mmrunning centr ng them our
rails define tiéastand insaladhgtdose datboleast enetsuppmgmgs‘r%mprableaat ene Pavek are
then placed I q selqhgt E h§ rel.ative to eﬁc@frot hE hor zont aLarthQ ei t her on
the floor or F2NONE JHAYT ORI Y DX e WHGTel i § 8 Wetaing 9% of
regul ar (694 kemptisdansilbast cRePGidBdMitRIohs(1dydrldF dTMeaétdmetypBOfimadlatiny X 9. 5
mmthick) are then slotted into the grooves of the rails and secured 1n

pl ace with adhestevial. The pieces are arranged in a vertically staggered
arrangenent, overlapping their nei ghboring pi eces above and bel ow t hem by
at least 25 nm 220, leaving a gap 222 of 350 nm between the pieces of
insulating material 218 to formthe inner insulating layer (FIG 2A).

[0040] To further reinforce the gypsum pieces, supporting spacers 224, as
long as the gap i s hi gh an@rigf PeseHptipnpf @‘F@W'ﬁ&érd cut-offs, may be
glued or affixed in the gaps between adjacent pieces to support the pieces.

b eces and sl d00Eh % RieRR P BEBImSRo g MRERuCinuifion SUM sEBF Betal e
supporting sp#amy descrided, b? MR ofadxanfiisle Pivith esferenceiid thepirarngataf whict®

[ 0041] When using pieces of other types of insulating materials that are
sufficiently d9920} Flﬁae%elssﬁbp%’mlpﬁgds@%r@é’le§t'HﬁyV'ﬁWt Wistiativge the (typigal Agai n

in FIG 2A t%n@,ﬁbbﬁ?@%?a cohiy eﬁﬁgnﬁjfﬁﬁ(goot qo{:BrﬂfnJoug%e%@at [bg/@rg gf ced
into their final positions, engaging elrr s w nortise an oints
232. O her j oiinsulgtioret hods such as dovet ai | 10| nts and mter joints may

al so be used. The ts 6 of the s al lL.ow the pi of , gypsum
of “the i nner o) TR o 2t D e b cad nelsgenivecisivs WaIch Al

posi tion. f I Ael®sh M The
nount ed i nner h??yé?g?s@hgﬁas\é? asfﬁﬂnghﬂt%tglatr%t a r@?‘l\}fec ﬁ'ﬁr%ﬂr% @3‘”’ 043]
FIG 2B shows m$1daﬁhgecateefwata ire doarhmdewemmetpspethgdaby avhjehethe pfeseht

pi eces of insulati %P Stic 218 placed into the central slot of the top
rail 212 and t'ﬂ\ée’glog‘em?)é pﬂ%' pporting spacers 224 are placed between
pi eces of i ns'é[béﬂz | TIGBUBA ignd 8B ahé' étw&%%l/dtlbﬂmlleWspéfslh%U%ng[&ﬂéé]wW" le a

central slot 226 1n the profile of the outer frame rails is describ
other sinilar qotfetante%rramemﬁet& &f Idiscentimious sheslst er dayersngliinsating oove

woodwor ki ng | y su
Strips in ol di SR B i TRREAT Vo Bt AR QARG fledd e SRHEI0
Anot her sheet iaaeitiont aggpsum board trimmed to sufficient size (1,100 mm
wide x 2,263 nmhigh x 9.5 mmthick) to formthe outer |ayer 228 of the
core is then secured by adhesive and nechani cal fasteners to either face of
the inner layer of the core and to the supporting outer frane. The profile
of the outer franme is also cut to accept the gypsum sheets of the outer

| ayer such that the insulating sheets of both the inner and outer cores are
tightly apposed to each other and to the outer frane. [0046] Wth the outer
Iayers of gypsuntsheets 228 applled the gaps 222 betmeen t he gypsuntpleces

T . . 2 a0



9 (004p Thereafter, skins 232 of plywod 3 mmthick are glued and fastened
over the outer layer of the core, wholly or partially covering the outer

frame. This set-up is then clanped in a press until the adhesive has. cured
(FIG 20. Subsequently, the door is then trinmmed if necessary. [0048] To
finish the door, "tipping" materi al 23# of har dwood may be fastened to the

exposed t op) bottom and side_edges of the door (FIG 2D). The door nmay then
be finished (JRALKICSi4. ef&Bcﬁnd 4f Aeq eny %lgvetecm viaws hinsualing cgEas,
fixtures such

automati c dOOrsh?ﬂhgggafmP%&\?@?g&@ﬁg%@%n%&ﬁepts katgé %Pgﬁgégérrgra%;%%g%%
added. [0049] miAtesiakfor #mgymsaldtingfcoré eandestiegpresgnt iayemtion.s one enbodi nent
of the present invention. While a (final) horizontal arrangenent of the
alternating pieces is shown, the pieces may al so be arranged in a (final)
vertical arrangenment without departing fromthe scope of the present

i nvention. [0050] While a diagonal arrangenent of staggering the pieces may
concei vably be used undeDdtadeg DeseriptionvefitheoDrawings || be hard to ensure
that the gaps or joints between the pi eces are overl apped and secured

properly in such an arrangenent. [0051] The heart of the present invention

lies in the til@A?d] QI' r@p@ﬁ%@ﬂ" 'r‘é’?aﬁ%&ﬁ?h&ﬁr ah@@atm ol 'f@téesﬁtéﬁta%tr@ﬁ ure

i nsul ating na t Kk t eirP t (and
hence, the dis ane%le %gt V\qﬁ%ﬁto?hgfs%‘?%é&gg Eﬁe %@ﬁﬁ)mggé}g{‘! ffwéQ@ésﬁ%tQﬁe

and fire fromstuetokssgehtas daors, pamels cwalstaaquerpah}tldﬂsesdahrtbatiﬂwambOﬁBZ]
Even with the ubs ntlal voi ds ent in the i res, there is
no conti guous 03 5}9 W@gqua&pepﬂgﬁiorﬁnyoe@ﬁcwﬁé{‘] 'nSr'gjr?f?'-tﬁeg bet ween t he
pi eces of ins t r lfﬁ@!? r 0053]
That is, the gg%g’j g? this ﬁ%ﬁ%ﬂb@n@%@%ﬁn% hgbﬁore |5qunsoe{oh F‘nﬁ@u r([s:l ose
proximty to dmadrorgapsatmle pariels, scellmgsdqam:etherlsmy\dasstrﬁctereﬁ/ﬂ'ratmnim@

st aggered arrangene are_suc at ane or. heat d ot have
G Fect. conthBRATEOLADHITReE eiiclosdre 3T ndtiar.. 1he Tdiiotnby ARods
protection of faefp«ﬁgdlnyvémgésrﬁqéﬁbowyrghbﬁéfsaés wellmei ntai ned. The preferred

anount of overl appi ng in the present invention is at least 256 nmor 1 "
10 [0054] To d4enger hVhiiethe h@q@nbtryentlon teachesdhenise ofegypspimebeardas the

or et erabl'y ¢ o Weleues SERGAN it Bt pibchE MPRYER toisifudl BROIA Rl BEG 1,

slotting themgthep materigis! byofvaritrisouhahufdoimersat@maaehntial ke ganfami th
supporting spacers, and fastening w th adhesive suppl enented by nechani cal

fasteners suclappications sam'ctezobmest@y meeééherrﬁqurems PéAns InssRfing ed by
t he present Ir'm%? [s have borne out this inventive concept. Wth the

st aggered pi eces orf gypsumreplacing the plywod inner frame in a

conventi onal floo2z] dooe ddpest of thendvention aisnthey méthoglamd mepnfifg8Such 19. 5
nm) between the outer |aye afireratin ual ,to that

rs of the core
Rchi eved by t HBsWBH0B AT i thecemse P FtpPapipstive, STUGIARS iniaueh an
construct ed asy I r the
é%@%’{ﬁséstﬁ §(t5 c%'ﬁfer%“‘d?élr&iiﬁ Satifg 30 tHE gent |Srs|?é¢}ev e#ﬂ%

Si ngapore Stan 2: 2000: ause I n~con a oprent al
tests. [0056] [0028ptlheanc¢herodspmtt theoprasent prn\easrmmn pmmdﬁsu awoarhéirendoanr e

staggered ro tin terial h the, inner and
outer | ayersmﬁ?b ??stﬁé 915 ng§°éﬁéa%f§ﬁ?éfaﬁﬁﬁ“%ﬁ8ad} esPERRt i on views of
ot her enbodi NMgggz8; qh thlléeabm%bltléﬁ IthE drRingsticl of the ciédretoctﬁérdn%rctlf)hé %f UP
resistant structure without the other elenents such at the rail he

outer franme ordows ter@and bﬂ&oasarﬂausednlrdbecqmnyenmalIseeae,uamwh[eocblse}iomG 3A

St agger od ver i BiSheBlgrl AR SRRFIn,» Bpbr e tor6%, VIBRY uiha o ol g

i nsul ation forflat BReeté@hpbagsts citBe dbbe slély asthefskindeandimglLritingdmaterial ar e
shown creati n% substantial voids 314 when they are apposed to one another.

[0058] FIG 3Bayeovaces whish aieithgirdlat suriaces anVhenetttached) o meynted ta wit h
th t
he present | g ok s 1848 fayME AP ferdror e dioriBrbTREEs) o

cores. [0059] ontblthe brtevioe (dxpromfgces).t he gaps or joints 316 between the

different layers of the insulating material, there is no contiguous path
for heat or




11 flame fromone side of the door or structure to penetrate or breach the

i nsul ating core. [0060] To increase the fire rating of doors or structures
with insulating cores of the present invention, the gaps between the gypsum
pi eces nmay be reduced or even elimnated in the insulating core (FIG 4A),

t hus produci ng no substantial voids in&he cores. The pi eces of insulating
material 416 formng the inner |layers of the insulating core are placed in
cl ose appr oxi ﬁ%&3pbrﬁ%1eﬂ&W%@ irenventional firg d@pt.ndig C@"r‘ﬁar%@@ﬂ&m@teﬂf ahps

orbodi ront s, MR TAME poroR B ShebREoPIeBEfR dnsh P 0 BPUSHRG 094, e
amount of nat egiaP andedth & deicknass! ofret ledst 3895 /irh) bactinmuntaonsitiierl | ow

off-cuts to be used in their fabprication. 40061 The sta%?ered ar r angenent
may al so exte I I : t he
$ifq 8f andnnerdimben frameeardayen 112 withra gerof J%: & mmaangh ugsd
i nsul ating core., k 0SS - (0 ' \ rds
avai l abl e are “gfa f"[nésﬂpﬁ %@n% s??[?élet gu%{?ﬁ}égvb’%gﬂﬁ%ob sasthgg?g f@lg}éalﬁled. A
smal | er pi ece bottoooaaill 14BOwith plienodsfadings sugkinemetd of 3.0 whnhthidlangsej nt  or
gap 414 betwe h eets arranged such . that no contiguou ap is ..
Svai 1 abl o as d St BU DS ThISSIOR TAIE PRPER 1BaCa 57S cRET Uit Sy 8 MSHEwS hea
to breach. Fl Gord Cahfinecaohl SdiiiniedatiigdoP HesinguRiis Ranklf el | g
core as being discontinuous, conprised pléces of 1 ating pieces. e
i nner |ayers' thaddckgroundiodhis agmicationo@S833RaRO0¢: daused 4 iresulis aoks 418
of the insulatj ng’ ﬁore are arranged with the joints 414 in an overl appi ng
fashion to m_aislh"P |n.' the fire rating of the door or structure. [0062] Under
the present iny@Af iTheseMWoldyplsBnPbE4raS 110 foRhthaloufst 1R i Plogeferifittsed
for both the outer and inner layers of the insulating core as™l ong as the
over | appi ng arthargeeetimbeart layee 1z clhe eotineosandwioh cerstoudtion ffrmshtheloor

by fire and h pon.required by the desired fire rating. The
nunber of Iayi'?iém%ﬂq %@%Iﬁﬁﬁ%h%ﬁ?o%! so be varied within the scope of the
present inventpgn HARO0S3Eh \ApdlieatiBas] thé uP RS Gsé@ dreke watolef
off-cuts to reduce waste, an additional advantage is that, as |ess materi al
i s used, the foontindeus sheets, ¢uf tgisize. | Mgnutacturers effiresopis usdallvogenerateyht er
door is desir Qg e Y: : |y - ' e
Sizes for use Lighel pflcbteT pibcts SPRpUBLRGhAeraY i Ged UmefbBpsdhaffte

addi tion, whi lgenehallyueasablef agyipsulatiosdn theepgboart 49 they afret et whote wi dt h
and hei ght, pieces of gypsum of different heights but of the sanme thickness
and wi dt h may sheetssed as | ong as the gaps or joints do not present a

contiguous pa rrdd 3 ; . i je N4 P AR | abor
required to fZé;bra?fc)a-EHeé Pﬁeeéegggb? ibaisgfc@}! ?oﬁ%ﬁ?"n?ﬁ%ﬁﬁiﬁm xﬂﬁé‘ga

mat chi ng, i nssuahioffycutst afr suitablevitehinsiutdtimgematdriale suek iast gypsuon bpeard ires,
various fire qﬁor corﬁ@ acpd hfnge fire doors may be fabricated under the
present i nventh®fOt&OHEARRTS fAPEMSeFequi renents. [0066] While the present
i nvention is idddfthet sésent Sna8RtiSn OhlsdUPSdifsY idttangdhehts It RisuftirRy'ch as
gypsum board, other insulating material such as nore flexible mneral” or
"rock" wool ndpatesialethe Thee bhfire dgors thatcllow dedsbinsuladingr materiatdg bee | ai d
in strips but [ st _.be ken .th terial. is securely. fasten to prevent
shi Tt ng_due. (RIS B SRR RlohE ne BSEed b B RUeE tnglA6F ol
certain parts efasf hin ﬂfygriérhm, Wwitheegardecinsulafingah&terial 8f Afikedalarsitpe
evenly laid and the thickness maintarned [0067] Tt will be appreciated by
anyone of or difii¢d@os katings are; In@r%ssdt%mcrea@lm@thﬁ)thIctkmgﬁtofrtggmwlat@g he
staggered arr Q%’Ptma%ri&ﬂ%s%ideces of insulating material is advantageous,
particul arly the enmphasrs of not allow ng any conti guous gaps through the

t hi ckness of t[dme]:(Urﬂike[m@G&]chiﬂweBrtea?ht in meaPtiboartWithé paéseny ihadmticrat i on
of fire doors fromthe I%jrﬁge ampunts of cut-offs generated in the fire door

fabrication i OABHIYS the diance, HicKRes®Ar RACRGEMWRRN Ehe tanesi ofdhesuiternd
not conprom si j ; i o f

10065] Fi e profast) e oBre b SlickMarhicEes of MsulefRY el in tisSnfeeyer

mat eri al s prewdrtherepramf thendoguinubegafisa tonvéntiorml muppesing tintbezanhet he

i nsul ation. At the time, the weight of the doqr is,redyced as |ess
material is ug%ne'Re@PPQnWPFegtpﬂs %YPW@}O% &fithR Qi‘fq‘eb IET e
conponents of the structures such as the supporting outer and inner franes,
panel "skins",



13 edging ("tipping"”) or lamnation, as well as equival ent nethods of

joinery and fastening of these conponents together, may be varied w thout

departing fromthe scope of the present invention. Application of the

invention to different materials other fhan those nentioned here but which

serve the same function remains within‘the scope of the present invention.

In accordance wth the figures, P ferred enbodi ne of the invention was
|

des]E:ri bed. In dt‘?_rf@né'BH9HS rlaye so&,’tﬁﬁéf‘ﬁli‘|?§n9\é7ﬂ%teﬂﬁg{ﬂrﬂbﬂj'9%a@|@éﬁ' ht he
preferred e”b‘?ﬂrrgg‘?r@{eh I[a)frtaré @é%}eﬁﬁn Qﬁé’%ﬁﬂ'éth ggcé?r'a%ﬁ @%tbgﬁgldr?%{tﬂg spgé%est at

the invention racti ced w t hout suc o) etails
may not been addnsulating anateeahhbwstormstheoinneo frame,uokeviatirg ithe evéeidofor 4 0072]

Whil e the fabrication qf a fire o%r w th conmponents qf certain di nensions
's described, CORYCRENA!SUPPORING, BIBET HRETERTEK AR & SIOWH MATEESYN b door
described. [OG{gls bia-pi || be appreciated that although one preferred

enbodi nent has been described in detail, vari ous m)c_Ji fications and
i mprovenent s des7bd G2/ show anenmekhad by which eeficer doow ohoomingd size i ng

fromthe scop t he prese Lgvention. [0Q074 exampl e_pf such a
variation | thae0 e FESE A +#RER MR 1l G dnBs BHcER e HiE Rl < o
partition strygéuaBag Sete Gfstherptesemtdneentiomondanel fadricated avifl Adw edr ead
fire in a burning burlding or enclosure. The invention may al so be applied

to tenporary d$lesgobed @s athexamplec(ngt te sealeds F4GSp2Aaanrd BB%/@@W details amhe

conce vably batecBlst st e ucave b tne Sy RS BBl W IEHIGE 26 el e
is: 14 1. A netfhetoal hbwbihecalitendayersi dfeinsuRitidgt maeeridlraret apposetitadthiget hod

conprising: arr angi ng at | east one discontinuous |ayer of fire insulating
material to afpogrdayers afdbg insyiatingt¢Rse. | ayer of fire insulating naterial

such that for [@n{haj ”?{‘é'fé’r}ihgqa?ﬁb‘? { il iﬁ,%p&ﬁ&hi raft ﬂ{ Haﬁl&‘é{n% .
] Ol nt in said-"a east on I scontl nuous ayer o Ire rnsulating materi al
i s overl apped side ssiistbrastilés=248 obasuppbringl auter framef aredirstysrebatedigThedeer i al

and wher e rails are 40 mm high x 140 mm thick with a slot 216 of 20mm x 10 mm
running centrally along them. These four rails define the outline of the door
are as long as appropriate. These are then placed loosely together relative
to each other horizontally, either on the floor or on a work bench.

[0039] Pieces of insulating material 218 of regular (694 kg/m® density)
gypsum board (1,120 mm wide x 400 mm high x 9.5 mm thick) are then
slotted into the grooves of the rails and secured in place with adhesive.
The pieces are arranged in a vertically staggered arrangement, overlapping
their neighboring pieces above and below them by at least 25 mm 220,
leaving a gap 222 of 350 mm between the pieces of insulating material 218
to form the inner insulating layer (FIG. 2A).

[0040] To further reinforce the gypsum pieces, supporting spacers 224, as
long as the gap is high and preferably of gypsum board cut-offs, may be
glued or affixed in the gaps between adjacent pieces to support the pieces.
These supporting spacers are usually positioned at the long ends of the
pieces and slotted into the grooves of the rails. For wide doors, another
supporting spacer at the center of the pieces may be appropriate.



no contiguous path is present between any joint of said at |east one

di scontinuous | ayer and said at |east one other |ayer of insulating
material for heat or flane to breach said insulating core. 2. The net hod of
Claim 1, wherein said at | east one other layer of fire insulating materi al
may be continuous or discontinuous. 3. 8The method of Claim 1, wherein upon
fabrication, said insulating core contains at | east one substantial void

formed by the R4 YYBRBHHsiRG piegas af otharstypes ofdnsulgting uatesialshat are fire

i nsul ating ma | ] | ire insulating
material. 4. E@cﬁé&tmﬁmaﬁéc#dﬂ@#%g%r%%réé@eﬁﬁﬁ%%ené'f abrication,
sai d i nsul ati ngp4gprAgaiods FIGT 280 tHearailss24h2 244 aad 2@ ofsthieosuted fiayne Afe
arrangenent of said discontinuqus |ayers of insulating materials. 5.

met hod accor dith@" feraedainte theig dingl ﬁ’@g'ﬁiﬁﬂsf gRgAGINICHIRT sRalley morﬂﬁeeﬁﬂdg\ngi ng

gi”gcgﬁtsit ﬁﬂgﬂg t?@%’ chilhf%cﬁz.obthé}sjk&ir%try MHetfBHS 'duth AL dBaeMilgbint€ant MR&r
joints may also be used. The central slots 226 of the rails allow the pieces
of gypsum of the inner layer in contact with them to be seated securely and
held in position. Mechanical fasteners may be used to supplement the
adhesive. The mounted inner layer is then set aside until the adhesive has
cured.
[0043] FIG. 2B shows the side elevation of the overlapping arrangement of
the pieces of insulating materials 218 placed into the central slot of the top
rail 212 and the side rail 216. Supporting spacers 224 are placed between
pieces of insulating material to help keep them in position.
[0044] While a central slot 226 in the profile of the outer frame rails is
described, other similar profiles for the rails, such as rabbets or tongue and
groove woodworking joinery means or arrangements, may be used to hold
the gypsum strips in place.
[0045] The subsequent steps are shown in FIGS. 2C and 2D. Another sheet
each of gypsum board trimmed to sufficient size (1,100 mm wide x 2,263
mm high x 9.5 mm thick) to form the outer layer 228 of the core is then
secured by adhesive and mechanical fasteners to either face of the inner
layer of the core and to the supporting outer frame. The profile of the outer
frame is also cut to accept the gypsum sheets of the outer layer such that
the insulating sheets of both the inner and outer cores are tightly apposed
to each other and to the outer frame.
[0046]) With the outer layers of gypsum sheets 228 applied, the gaps 222
between the gypsum pieces form substantial voids in the insulating core.
Such substantial voids 314 may be clearly seen in the cross-sectional
drawings of the insulating cores in FIGS. 3A and 3B. Thus the insulation
formed by the inner layers of the core is discontinuous, with large gaps or
voids.



fasteni ng and supporting said at |east one discontinuous |ayer of
insulating material in at |east one frane; fastening of at |east one panel
skin over said at |east one discontinuous |ayer of insulating naterial; and
finishing said fire protective structure with optional finishes and
fixtures. 6. The nethod of Caimb5, sait fasteni ng and supporting further
conpri ses preparing. said at keast one frame with at |east one slot, rabbet,

tongue or grod7] tIheseqitss; s ins 234 ‘_Jﬂ Fé‘)ﬂ‘é’f’_ogr:?emﬂi' 5@%?[@1%{%’ an%fﬁ%é@m%
layer. 7. The qig} Waﬁtfergy%rraf e £ot! vﬂf&llycﬂ?eﬂa cljél[}l ééve?ﬂp"{’hybéﬁ&t aha!
g pali ntrng ‘an ng. 8.

fini shes conprises edgi ng,” sandi ng, am nat e net hod
of Claimb5, sdhis setuphstihemictamped iruagsressntil thes adhesiae |lhasgecured (FIG.

' fi ate f f Li id fi tecti
St ructure. o, % BURsGUHol Fepr thefl frade {bpscssaDl-ot o core:
| east one suppgyss] N AR thédbatt “|i6§1’$|g" MGt 1234 f“ha?r’mgc?@datrin?y;‘ySEt one

i nsul ating core conprises at |east one di scontinuous [aye
type of i nsul fastegeddo ¢né axpoded toph dottione add sideed@esiofittss deai (FIGn2)at i ng

core, further R Pyhoh 8BRS e Pkl oo Bl diirbd ™
Any ironmongery fixtures such as hinges, knobs, handles 236, lock sets or
locks 238, automatic door closers, louvers, vision panels and viewers may
then be added.
[0049] This arrangement of the insulating layers is one embodiment of the
present invention. While a (final) horizontal arrangement of the alternating
pieces is shown, the pieces may also be arranged in a (final) vertical
arrangement without departing from the scope of the present invention.
[0050) While a diagonal arrangement of staggering the pieces may
conceivably be used under the present invention, it will be hard to ensure
that the gaps or joints between the pieces are overlapped and secured
properly in such an arrangement.
[0051] The heart of the present invention lies in the tightly apposed,
staggered arrangement of the pieces of insulating material to maintain the
thickness of the core of the door (and hence, the distance between the
skins of the door) so as to prevent heat and fire from breaching the core,
and consequently the fire door.
[0052] Even with the substantial voids present in the insulating cores, there
is no contiguous path for heat or flame through the gaps or joints between
the pieces of insulating material throughout the thickness of the core.
[0053] That is, the gaps or joints in one layer of the core is not in such close
proximity to other gaps or joints in adjacent layers. The overlapping
staggered arrangement of the joints are such that flame or heat do not have
a direct, contiguous path through the insulating core. As such, fire
protection offered by the insulating material is maintained. The preferred
amount of overlapping in the present invention is at least 25 mm or 1.



core further containing substantial voids. 16 11. The fire door of Claim
9, said insulating core further conprising at |east one inner |ayer and at

| east one outer layer, said insulating core further not containing
substantial voids. 12. The fire door of _Claim9, said insulating core being
fire protective by an arrangenent of at0] east one di sconti nuous | ayer of

I nsul ating material_ not havin& a contiguouys path for heat or_ flane befween

joints of sai do0s¢l ITxgRsWRANAhG RrCIeRioBATEred by thase pigcesfdnsulatien af m o,
nts of sal i i | . o,
7 ber boar a (M ISR TEEn ol {ELSGRef NS BgCun B o 8 prefetally RENC:

i nsul ati ng nmatremaih seooraly fired fin tleeir plositipnsy eThisdslarseredribyesiaftingothlem

("rock"™ wool), medium densi fiber board (MDF), chip board, cenent, board,
Ly poum boor ) ARt TS PRhE et ratss, SHOMNFBICNS 98P Yl SUBPOLINE a(

ot one SupdpRCErYOshd Maendls WIBY SR ek S s
fasteners such as nails and staples as necessary. '
[0055] Tests conducted by the present inventors have borne out this
inventive concept. With the staggered pieces of gypsum replacing the
plywood inner frame in a conventional fire door (FIG. 1) and maintaining the
same gap (6/8" or 19.5 mm) between the outer layers of the core, a fire
rating equal to that achieved by the conventional fire door is obtainable. A
novel door constructed as described (FIGS. 2A-D) earned a 30-minute
rating under the Singapore Standard (SS 332: 2000: clause 4) in
confidential developmental tests.

[0056] In other embodiments of the present invention, one or more
staggered rows of insulating material may be used as both the inner and
outer layers of insulation. FIGS. 3 and 4 show only end elevation views of
other embodiments of the insulating cores of the fire door or fire resistant
structure without the other elements such at the rails of the outer frame or
the skins so as not to obscure the invention.

[0057] FIG. 3A shows an insulating with an inner insulating layer made of a
single staggered vertical row of gypsum pieces 310 with a continuous sheet
of insulation for the outer layer 318. The layers of the insulating core are
shown creating substantial voids 314 when they are apposed to one
another.

[0058] FIG. 3B shows an insulating core with an inner insulating layer with
three staggered vertical rows of gypsum pieces 312. These embodiments
of the present invention contain substantial voids 314 in their insulating
cores.

[0059] With the overlapping of the gaps or joints 316 between the different
layers of the insulating material, there is no contiguous path for heat or



16. The fire door of O aim 10, said substantial voids forned by gaps

bet ween said at | east one discontinuous |ayer of insulating material and at
| east another insulating layer. 17. The fire door of Caim1l2, said not
havi ng a contiguous path for heat and fl anme achi eved by arranging
over | appi ng of pieces of insulating madérial and ensuring said arrangenent

Is kept in posjtion. 18. The fi door of Claim 15, said woodworKkin

j oi nery neans f‘@@?ﬁ)?ﬁ%sorﬁ S!d@ag{ ﬁ@ngogf 8f stiuchiyer to penetratguer BrRpGY g’!ﬁ/e

arrangenent . inétﬁaﬂﬁq cbrelire protective structure conprising: at |east one
at

I nsul ating core; east one supporting franme; and at |east one panel
ski n; said i nqedea} i Taincoeasectharfire sating of dberaxdr struetulies avitht insulatinglcayes of

o T 20° hReChiebBRt D R s b Sieiiid By BoB bechn Fay 4 oot

. A9S. AL. A9. A9YeddEed 8r 89&n Bfimitated in fite Nsufitihg’corEFAS: 48), TH@s producing
no substantial voids in the cores. The pieces of insulating material 416
forming the inner layers of the insulating core are placed in close
approximation to each other, abutting without any substantial gaps other
than the joints 414 between the pieces of insulating material. Such
embodiments, while not reducing the overall weight of the fire door nor the
amount of materials required, will nevertheless still advantageously allow
off-cuts to be used in their fabrication.
[0061] The staggered arrangement may also extend to the insulating
material forming the outer layer of the insulating core. In the cross-section
shown in FIG. 4B, the gypsum boards available are of insufficient size to
allow continuous sheets to be used. A smaller piece of board 410 is then
used to supplement it, with the joint or gap 414 between the sheets
arranged such that no contiguous gap is available as a conduit through the
thickness of the door for flame or heat to breach. FIG. 4C shows both the
inner and outer layers of the insulating core as being discontinuous,
comprised pieces of insulating pieces. The inner layers’ insulating pieces
416 and outer layers’' insulating pieces 418 of the insulating core are
arranged with the joints 414 in an overlapping fashion to maintain the fire
rating of the door or structure.
[0062] Under the present invention, multiple pieces of insulating material
may be used for both the outer and inner layers of the insulating core as
long as the overlapping arrangements of the pieces do not allow breaching
of the door by fire and heat for the duration required by the desired fire
rating. The number of layers of insulation may also be varied within the
scope of the present invention.
[0063] While the intended purpose is to make use of off-cuts to reduce
waste, an additional advantage is that, as less material is used, the fire door
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requirements.
[0066] While the present invention is illustrated by example of substantially
rigid material such as gypsum board, other insulating material such as more
flexible mineral or “rock” wool may be used. The batting of such flexible
materials may be laid in strips but care must be taken the material is
securely fasten to prevent shifting due to handling and gravity so as to have
less insulation in certain parts of the core than others. The such materials
must also be evenly laid and the thickness maintained
[ooe71 It will be appreciated by anyone of ordinary skill in the art that the
method taught regarding the staggered arrangement of the pieces of
insulating material is advantageous, particularly the emphasis of not
allowing any contiguous gaps through the thickness of the core.
[0068] The present invention will allow fabrication of fire doors from the
large amounts of cut-offs generated in the fire door fabrication industry, so
as to minimized wastage while reducing cost and not compromising on the
protection offered by required of fire doors.
[0069] Fire protection is not sacrificed with the overlapping of the materials
preventing any contiguous gaps for flame or heat to breach the insulation.
At the same time, the weight of the door is reduced as less material is used.
[0070] Rearrangement, substitution or omission of other components of the
structures such as the supporting outer and inner frames, panel “skins”,
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10" &109% &' () - JA=paErting IfMthAheOscope of the present invention. Application of the
invention to different materials other than those mentioned here but which
serve the same function remains within the scope of the present invention.
[0071] In accordance with the figures, a preferred embodiment of the
invention was described. In the above description, details were provided to
describe the preferred embodiment. It shall be apparent to one skilled in the
art that the invention may be practiced without such details. Some of these
details may not been described at length so as not to obscure the invention.
[0072] While the fabrication of a fire door with components of certain
dimensions is described, the description should not be taken to be limited to
the door described.
[0073] It will be appreciated that although one preferred embodiment has
been described in detail, various modifications and improvements can be
made by a person skilled in the art without departing from the scope of the
present invention.
[0074] An example of such a variation is that the present invention may also
be similarly applied to partition structures such as walls and ceiling panels
to retard the spread fire in a burning building or enclosure. The invention
may also be applied to temporary structures and vehicles such as ships and
boats. While the insulating material is primarily for fire, the present

invention can conceivably be used for sound insulation as well,
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What is claimed is:

1. A method of fabricating a fire protective structure, said method comprising:
arranging at least one discontinuous layer of fire insulating material
to apposed at least one other layer of fire insulating material
for an insulating core of said fire protective structure
such that
any joint in said at least one discontinuous layer of fire insulating
material is overlapped by said at least one other layer of fire
insulating material
and where
no contiguous path is present between any joint of said at least one
discontinuous layer and said at least one other layer of
insulating material for heat or flame to breach said insulating

core.

2 The method of Claim 1, wherein said at least one other layer of fire
insulating material may be continuous or discontinuous.

3. The method of Claim 1, wherein upon fabrication, said insulating core
contains at least one substantial void formed by the arrangement of said at
least one discontinuous layer of fire insulating material with said at least
one other layer of fire insulating material.

4, The method according to Claim 1, wherein upon fabrication, said insulating
core does not contain substantial voids formed by the arrangement of said

discontinuous layers of insulating materials.

5. A method according to Claim 1, said method further comprising:
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insulating material in at least one frame;
fastening of at least one panel skin over said at least one
discontinuous layer of insulating material; and
finishing said fire protective structure with optional finishes and

fixtures.

6. The method of Claim 5, said fastening and supporting further comprises
preparing said at least one frame with at least one slot, rabbet, tongue or
groove, to accept said at least one discontinuous insulating layer.

7. The method of Claim 5, said optional finishing with optional finishes

comprises edging, sanding, painting and laminating.

8. The method of Claim 5, said finishing with fixtures comprises installing of

ironmongery fixtures appropriate for function of said fire protective structure.

9. A fire door comprising:
at least one insulating core;
at least one supporting frame; and
at least one panel skin,
wherein said insulating core comprises at least one discontinuous layer of
at least one type of insulating material.

10.  The fire door of Claim 9, said insulating core further comprising at least one
inner insulating layer and at least one insulating outer layer, said insulating

core further containing substantial voids.



10 10 10L3410%&' ()-!:03"10¥%8S& ()-L-10% ()-L, 10%& ()-&s*10%& ()-islss
t(twtdEVK@ 10 10L10%& ()-3 F'10%& ()-L10%& ()-LS10%& () -

F'10%& ()-,10%& ()-t u"uruuulvdEVK@ 10

10L10% & ()-, F"10%& ()-L10%& ()-L3" 1%/1&' ()- L10%& ()-Ll10%& ()-
1vvvv$V\vawvaBVK@ 10

*10% & ( - 994.0% FOF" F" 10%JJ L@ 0% &, ( 10%z &
>xxxyo§@1 JE There o %% 5@%6%&0@5 8@%@0%@2&%%@5@@ %r)e() "
@3"10%& () - Lmﬂ@r%’a@ef)an%b@b/\‘:é’é})fydﬁé%ﬁ%rlla\}@ﬁLfald insulating core further not

containing substantial voids.

12.  The fire door of Claim 9, said insulating core being fire protective by an
arrangement of at least one discontinuous layer of insulating material not
having a contiguous path for heat or flame between joints of said at least
one insulating core.

13.  The fire door of Claim 9, said at least one panel skin comprises hardboard,
plywood or medium density fiberboard (MDF).

14. The fire door of Claim 9, said at least one type of insulating material
comprises fiber glass, vermiculite, mineral wool (“rock” wool), medium
density fiber board (MDF), chip board, cement board, gypsum board or
gypsum fiber board.

15.  The fire door of Claim 9, said at least one discontinuous layer of insulating
material fastened to said at least one supporting frame by at least one
woodworking joinery means.

16.  The fire door of Claim 10, said substantial voids formed by gaps between
said at least one discontinuous layer of insulating material and at least
another insulating layer.

17.  The fire door of Claim 12, said not having a contiguous path for heat and
flame achieved by arranging overlapping of pieces of insulating material
and ensuring said arrangement is kept in position.

18.  The fire door of Claim 15, said woodworking joinery means comprises at

least one slot, rabbet, or tongue and groove arrangement.
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at least one supporting frame; and
at least one panel skin;
said insulating core comprising at least one discontinuous layer of at least

one type of insulating material.

20. The fire protective structure of Claim 19, said structure comprising doors,
panels, walls and partitions.



