2 8 NOV 2006 1 USE OF I NSULATI NG MATERI AL OFF- CUTS FOR FI RE RATED DOOR
AND STRUCTURES Field of the Invention [0001] The present invention rel ates
to fire resistant doors, panels, walls and simlar partiti on-ﬁ/gﬁl
structures. [0002] In particular, the present invention is a fi é@@ st ant
structure and a new nethod of arranginfg insulating material in fire
‘resistant structures like doors, panels, walls and partitions such that

t he amount of insulating material needed to nmeet any fire rating is

reduced. - Backor oWSEOR [NSUMATING MATERIAL OFRETRFOR0rS, ol so

commonly referred to as re c doors or oors, are
installed to prevent the spread of afire fronlone part of a building or

moet cor tai n nati onalt BeEi RPATR PO RR ANRRTRUGTURES " oors e ©

commonly specified in building codes for critical areas of buil dings.

[ 0004] The duration for which a fire door can withstand a fire of
standardi zed intensity is its fRickl 6ftHcinveftiohat i ng and doors ar e
designated by this rating. The termfire resistance rating is 'also known
as the fire ratin [ 0005] Fire doors may be of the swinging or sliding
types. Fire déi9f8 &ﬁf? preisebt ywendiga welateedo fioe nesistént dearsl panelseatallsr

st ai nl ess st e%hd s[lrg%)%?lﬁaénm%ﬁmp@od conposite fire doors, they are

usual Iy constructe - contributes to deflnlng the outline

of the door. [doepehdipaticular, lite peasEHt itierlion QO FERRYtANESrIANR afd anner

frame. Panels or "skins" are nounted on both faces of the door. These

Sk, ns may 2 8hRW/Methag of arranging insulating material in fire resistant structures like
doors, panels, walls and partitions such that the amount of insulating

material needed to meet any fire rating is reduced.

Background of the Invention

[0003] Fire resistant doors, also commonly referred to as fire check doors or
simply as fire doors, are installed to prevent the spread of a fire from one
part of a building or enclosure to another part. Fire doors are designed by
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.
[0006] 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



2 be made of hardboard, plywod or nmedium density fiberboard (NMDF). Such
doors may al so have structural solid tinber or plywod nmenbers to suh)uport
any ironnmongery fixtures such as hinges, knobs, handles, |ock §4tN\ 2006
automati c door closers, |louvers, vision panels and viewers. [0007] Wthin
the frame thus defined, fire doors may have insulating |layers of solid

tinber, plywood or other insulating material formng part o | nsul ating

core. Dependipegmadetditatdieard aplywpodesri medijun H@n%b’r’fgﬁf b@@@d&ﬂ@%%ﬁ

insul ating cores may range fromsinple.splid ti r_Ri onpl ex

ar r angenent s dgiorh MAx @lﬁﬁa%@\/?égfé'@%?s&fiﬁmﬂ ﬂbgﬁ\épggi a@ﬁﬁ%&ﬁ?ﬁfﬁ

conventi onal - hed Ak’ RIMGESERNhSbs, hahbks, tihek seisul ating
afﬂx {r;égmﬁﬁy Qcé?fgoi‘lb&ﬁFeé Ritg

| ayers are ess ohtinuous or are in conplete sheets of material,
wi t hout any janitomstic 0008os@tss lauvsirsevisionipangissdnhyjewst®erial for the cores

may be selected from. ne moy.e. of e ' j

no%- conbust i HP@W&M}‘W:{%S&WJ{QES deglggdgﬁgasgé&\ggﬁ%fba}’?w@énﬁ rﬁr%‘razgllerswool
("rock" wool )or g5l wmu&pgﬂwoéd T othie ahSulaliRl ) matehiap farozing, parafran boar d,
gypsum board or gypsum fiber board. (0009] The insulating nateri qlhmay be
made sol el y chsolatingeoes.iR¢pendingipn tbefise iratincadesisad, e 6?"9%51?&98&0[& %f
other insulatjn terials. The_ insplati G I r fridfged in
| ayers, nount'@&g!?:{'ﬂ%&or%sam Jﬁpﬁg, H’gﬂf |53%tpll/\ég?é§h§ i‘ﬁg%ﬁr‘ﬁgﬁ;ﬁe’(r@ | ayer or
frame to for ’T?érhglexi Asahgerhestsonite miltipke layetsef ipsulating noatesial. u¥YhAiSof a
conventional tire door. ~(0010] In a fire, the function of th ih??“(h@“ ng
core of the fcomventionalsand cunewdh@aongst these 6‘"@”@@?%9?%& es or the

oot T oo Ry, (el B0 Wientafl cphudlisecpanesh Canplele sheotdar from

fire rating upgferan@itioooapojointst andard 332:  2000: clause 4 (equival ent

to British S z[aoraggr grhgschgc?e’ oﬁ%%hla%i%’g n11g§e7r?a’l £t twe cores may be selected from
any one or more of the range of insulating, non-combustible material such
as fiber glass, vermiculite, mineral wool (‘rock” wool), medium density fiber
board (MDF), chip board, cement board, gypsum board or gypsum fiber
board.
[0009] The insulating material may be made solely of one material or may
comprise a mixture or composite of other insulating materials. The
insulating layers may also be arranged in layers, mounted on and
sandwiching, a lightweight support inner layer or frame to form the
insulating core. This is the general construction of a conventional fire door.
[oo1o0] In a fire, the function of the insulating core of the fire door is to
present a barrier to high temperatures or the direct flames of the fire on the

. side of the exposed face of the door from spreading to other unexposed

face of the door.
[0011] To obtain a 30-minute fire rating under the Singapore Standard 332:
2000: clause 4 (equivalent to British Standard BS 476, Part 22, 1987), a fire
door must maintain its structural integrity and its insulation must not allow
the mean temperature on its unexposed face to increase by more than
140°C 6r the temperature at any position on the unexposed face to increase

by more than 180°C. Over the duration of this test, the temperature of the



door nmust maintain its structural integrity and its insulation nust not
allow the nean tenperature on its unexposed face to increase by nore than
-140C or the tenperature at any position on the unexposed fac@g§tNoyizpigr ease
by nore than 180C. Over the duration of this test, the tenperature of the 2
8 NOV 2006 3 test furnace typically riges fromanbient to 440Cin five
‘mnutes and thence to 820C in 30 m nutes. [0012] A good material for use

[0 the I nsul atdonfinkes bichiy istR0re SmERF ARG fife IHLRLAnGAl ci um

sul fate. Wien gypsum co esse ers such as gl ass
fiber, it becchlmegﬁmﬁﬂﬂ%hneﬁﬂjmuihestv\o rral n surfaces of the board nmay be

f d wth II f f f handl dded
Strength. | Oyp L7800 JTAELR| JTURR. innthe; sUiating £order fie, 0308 m)

sheets, and aggpavmi %‘i&rﬁs' H'ydféfédoébﬂcmﬁ?gﬁlfétéeWh@Hfby?)QUﬁ#&ﬁﬁﬁres‘é’é&l inkhi cker

and denser gypsum boards bei’ng nore fire resistant than thinner and
| i ght er boar dsbonpedm}h Rlierarsuchl as glassi fherpit behemkes rgypstim boardailhertwo

Ga. 600- 2000 FiTan el fited;efhe el meg e el B3BnE b B0UTgBe foef Br oy

thick sheet Ofeaﬁsé%fmarnﬁhﬁg%hﬂtféflhddec-ﬂéﬂ%n&h oG éUFh%éfdjs %ﬁbdﬂ?%h@mup to
one hour of fire resistance. [0014] Gypsum makes a good fire insulation

material as i iX% 8aHdR0R mMmpEr2400 bymjvsihgets, canthiaral avaitebieiineanigush

brocess cal | caeater adl blgknesh i liThiFard SuentybSuTRERaS Bo b Ty LT
the water iIs Higdessisidnt tHam thﬂﬂie@ldﬁ@tl@htmmboard continues to act as a
barrier against heat. [0015] One invention, Bernt et al, US 5,558, 707, uses

al ternating baPRddl dis arwmsérﬁaan & raindraf irsuationenesnasspesfor firedaess theore t o
Dbt 25k SRgSGE! Ao iR fhad ¥ ooHOmIo B deisance
wat er. | n addiDesign Mdreuatestates that a 5/8” (15.9 mm) thick sheet of the fire resistant

| “Type X" gypsum board can provide up to one hour of fire resistance.

- [0014] Gypsum makes a good fire insulation material as it is about 21
bercent by weight chemically combined with water. When exposed to fire,
this water is slowly released as steam in the process called calcination,
insulating the board from heat. Even after all the water is released, the
calcinated gypsum board continues to act as a barrier against heat.

[0015] One invention, Bernt _et al, US 5,558,707, uses alternating bands of
hydrated gypsum and styrene bubbles in a door core to provide increased
- fire resistance. However, that invention will conceivably increase the weight

~ of the door as the core contains added water. In addition, the method of
fabrication taught by that invention is complicated and is likely to increase
the cost manufacture. The cost of a fire door is also contributed by the high
cost of the insulating materials used. ,

[0016] Thus, an invention that is simple to manufacture, uses less insulating
matérial and does not compromise the fire resistance rating will be welcome
in the industry.



fabrication taught by that invention is conplicated and is likely to
increase the cost manufacture. The cost of a fire door is also contributed
by the high cost of the insulating materials used. [0016] Thus, an
invention that is sinple to manufacture, uses |ess insul atind NiVi08s i al and
does not conprom se the fire resistanceyrating will be welcone in the

i ndustry. 2 8 NOV 2006 4 Sunmary of the Invention [0017] In one aspect,
the present invention provides a nethod of fabricating a fire protective

structure. The nethod conpri sSumadp@fitbedhvéstioh one di scontinuous |ayer
of fire insulating material apposed to at | east one other |layer of fire
insulating material to forman insulating core of said fire protective
structure, whdf@i7h lopme amct dhe ipsesent irvantion| piovidgs ednethedraf dabricaiing 3 east

i Sconti nuous TPt Btk i1 ARhRRECHFPlsdR ot A BRL B0 e ot e

|l ayer of fi FQﬂlsmﬂin@bw%mmlﬂre&ins&lamhgtrhéterléhﬁpp@erdttoleﬂImtdmetothetast one
di sconti nuous |layer of fire insul atln? material |s overlapped by the at
A

| east one ot héaywa«;fé‘rrecbmsulahngemaﬁﬁg"mlaﬁ g Adingulatingerie vherd i'§ no
conti guous patag}{)tféeétl‘{)@%"?ru@ﬂ% J\Bhé'lle Lpoﬁ@?r‘?c{a tibhafe iRSAa E&'étécﬂﬂé’%\éa'ftayer

and the at one ot her a er I nsu nmateri a heat or fl anme

to breach the lefastubrmd sutgstantia vo[d)fbh&bdlbyl taecarrmfgeaw&cdf the bElepsecmant |
invention is a fire door conprisin east nsu at | east
one supporti ngd'F‘F(HHfE‘UOé.'ﬁ et f f‘Eﬁl@gsHEA@Q mgt@“ﬁ‘ WHB#%@ A @ﬁg{]gﬁl &}Et'

I nsul ating Corﬁfﬁgrﬁﬁidl ﬁ'ntatérﬂagéhcﬁ"ﬂ?at efﬁyﬁﬁﬁmd é‘éi@‘é%léa%‘f%he@scﬁntlhﬁ%é one

type of insul ng mat eri-al | east I nsulating core further
conpri sing at Ibgalscf faaensuiatmg maderialis agerlappad yntheaat leagtane eher laysubht i ng

outer |ayer, St one nsul ating core furt cont ai ni
subst ant i al ngnrgénsﬁﬁe%{nag h?fﬁ‘e@tr}o EHUIGUOUS p@g‘}bB @%ﬁ’%}?@&oq fire
protective stripgtaiNeastisi cﬁ§cd}ﬂi'f'\%b§s |4\RrlahdaRE R asdst bhemsther layer of

insulating material for heat or flame to breach the insulating core.

[0018] In another aspect, the present invention is a fire door comprising at
least one insulating core, at least one supporting frame, at least one panel
skin wherein the at least one insulating core comprises at least one
discontinuous layer of at least one type of insulating material, the at least one
insulating core further comprising at least one inner insulating layer and at
least one insulating outer layer, and the at least one insulating core further
containing substantial voids. In yet another aspect, the fire door comprises a

fire protective structure such as panels, walls and partitions.

Brief Description of the Drawings

[0019] A preferred embodiment of the present invention will now be more
fully described, by way of example, with reference to the drawings of which:



Brief Description of the Drawi ngs [0019] A preferred enbodi nent of the

present invention will now be nore fully described, by way of exanple,
with reference to the drawi ngs of which: 2 8 NOV 2006 4a[0028{b FI%;‘\ 1lis
an expl oded perspective viewillustrating the typical const £ Bid®Y dWoof a

conventional fire door with continuous sheets or |ayers of insulation;
[0021] FIGS. 2A, 2C and 2D are expl oded p ?specti ve views while FIG 2B is
a cross-sectional view showi ng the arrangenment and construction of an
insulating core for a fire door under one nethod by which the present

i nvention may [8eR0pl Kzt ilcési;an coadpded aserspreiivg wEWG ribusihating dhgt HBHCA ews

of insulating cores dj r T a gl i et s or
| ayers of i nsmﬁoé)tsfrHﬁm'f‘rg{ @r#%v%niphaﬁl{%agﬁﬁp Fé?l:to ﬁ%%@ﬁ@%@%‘??ggﬁ%rs
under the presgsdlatistyention; and 2 8 NOV 2006 5 [0023] FIGS. 4A, 4B and
4C are end el evation views of insulating cores show ng exanples of
different arrangenents of the outer layers of insulating material for the
i nsul ating cor ' ' ' nyRiid PIG.oiB the

Dr awi ngs [oozi?°#ﬂg§1§r§é@n?cie§§g?ﬂ %Pnéeg}ede{g eqspﬁas%l?}:% Qgﬁ\&o\? la fire

resi stant str ustonoss-sacitbreal naawnshdwihgotheaarmngengnt rend abnatyuoteredf &n i n
fire resistant, structures_such. as doors, panels, walls and titions, such
that the anoudf‘SU'@F'ngn%‘?IPafqrn@r}ffﬁt @??%Iunﬁégd’é‘(? Whﬁﬁwypﬂq}'?'gﬁf‘ﬁrp@ﬁﬁat
rating is red -an,? lbel dtakfidesy-appl i cation, the present invention may be
used in fire 3@2?“5"3 %zeg ;gfra rlmvébl e panels, ceilings and other simlar
structures that partition one part of a building or enclosure from

anot her. The invent

[0022] FIEE. "X éﬂds %é)gre end elevation views of insulating cores with
different arrangements of discontinuous sheets or layers of insulating
material laid with substantial voids for fire doors under the present invention;

and




applied in vehicles or tenporary shelters as well. [0026] Wile the present
I nvention teaches the use of gypsum board as the preferred enbodinent, it
can also be applied to simlar products nmade of other materials by various
manuf acturers for identical or simlar applications, provi dddNWhilh ¢ hey
nmeet the requirenents of an insulatinggmterial. [0027] One aspect of the
invention is the nethod of nounting suc5h I nsul ati ng materials in the core

of Tire prot eqigosp MEYIAAT S8 dik 3CBrdBna?biedaf wﬁgyg]u?eﬁmggggﬁeh

desired fire rating to t Ire reS|s ant s ruc ure.

aspect, the prsbowing enamplesomf d)ﬁerendaﬁraagemdts‘ofrthedmér Iay‘férbrolfnmtummglth an
I nsul ating. core tau ﬁ) I&% net hod. descri bed. [0029] In this application,
the orientati SHAGF P L 'ngr@fauwnééft%er%ﬁnwvenmn, top and bottom
are used in the conventional sense, as when the door is finished and
nmounted in a door frame for use. Wen used in a door, the flat sheet
conponents of the door such as the ski ns and insul ating material have
"faces" which are their féa{g S éaoes ached or nmounted to the
door, these faces may be Y9 flﬁg Gh?rmﬂ%'?P h% raWig®or (interior faces)
or to the exterior (exterior faces). 2 6 NOV 2006 6 [0030] FIG 1 shows a

conventi onal f e of
si ngl e sheets d())d ggﬁ%?eggé%mﬁgég?%é%(f T%Phggltrl%tfgf gg&a ké%ié{%ﬁ%é ﬁ%’t h a
t hi ckness of and @agteV\B/rﬁétr(cm @fnal)raagnig mmmaadgomaeemdﬂem f|se d\eswftaan

i nner tinber fra

er 112 with a of ,19. 5 nmm an e inafire
door with a s&twnﬁfrgscﬁﬁlp 3% JO0FS, PRRelRd 9 andpartitigns %“f%‘ tB Hg‘(? apgtpbm
rail 118 w th gglinavraxh [ i€ if&ﬁﬁ:%’d Tests by
t he inventors h(lalve shoq/\/n’%(attdfs1|%q rféé%d??é&garyﬂaﬁﬁ:ﬁ%sr&ﬁ&ﬁl nsulating core can
exceed the 30{¢a25Litle thist appjidation; the @rersgapm\enﬂbarrdaydbecmsmml fire ddwrs,

background of f&gd oraﬁl?an/aB Rl ['Jé)r?elg cell?’ngs ang Qher SImllsar strUc{ures {hﬁ par{'ltlon

one part of a building or enclosure from another. The invention may also be
applied in vehicles or temporary shelters as well.

[0026] While the present invention teaches the use of gypsum board as the
preferred embodiment, it can also be applied to similar products made of
other materials by various manufacturers for identical or similar
applications, provided that they meet the requirements of an insulating
material. |
[0027] One aspect of the invention is the method of mounting such
insulating materials in the core of fire protective structures in such an
arrangement as to confer a desired fire rating to the fire resistant structure.
[0028] In another aspect, the present invention provides a wood fire door
fabricated with an insulating core taught by the method.described.

[0029] In this application, the orientation of the door to the directions of up,
down, top and bottom are used in the conventional sense, as when the door
is finished and mounted in a door frame for use. When used in a door, the
flat sheet components of the door such as the skins and insulating material
have “faces” which are their flat surfaces. When attached or mounted to

the door, these faces may be facing the interior of the door (interior faces)
or to the exterior (exterior faces).



shown). [0031] These two gypsum boards 110 formthe outer |ayer and
together with { the inner tinber layer 112, the entire sandw ch
construction forns the insulating core of the fire door. [ 0032] For such
applications, the gypsum boards used are in whol e, contlnuou%8ﬂB%@mS cut
‘to size. Manufacturers of fire doors ugpally generate a lot of "off-cuts":
‘pieces of insulating material in odd dinensions that are generally

unusabl e as i ’i!&dénftF' Gn1'§hotm|f£.ea‘?:roh%nﬁ‘6r‘ialef?%td§8y THeS el ruggg y 190 %‘ﬁ such

[ 0033] The prese i nvention recites a me of adv

of f-cuts of sinsudting o&mreeofsmglbaahem oﬁtqulalga/psunhb@adgmwrdém&mgnn t he
core of fire g(p r§ ta %h ‘le?51034] The present invention also recites
arrangement s Tnhaj é(‘f'ﬁ’?@ ofi atjleast8' (S men) eachemgystesl emaithedl | ow

| ess insul ati REATBE SR | t red
fire resistance ratfﬁ}rslgljrmoefr tﬁﬂ&g&dfcr)%@%dow%g@e f?%ltﬁ%@é?@é?bgpﬁﬁ%ngﬁﬂreggard

to insul ati ngimat fre dboovith alsnudblmnetdrwramélfomd@cby a 4op ngib 1d6eandhar eased

by increasing e thi S t he |n ulating  |layers or materials used.
[0036] Unlike bpﬂgrq é%lﬁﬁq&l t%\'M@’ﬁ‘Pd ACiNGS o slgns 2414 of B0 prastbigknessent i on

nai ntai ns t he Tdstd B Qﬁe |ﬁ\fErﬁ5&eﬁ§vé’§h§®ﬁQﬁap§tle@@BoF Qﬁthfﬁﬁ?lsar?fnshmm%“t er

| ayers of the core stacki ng pieces of I nsulat material 1n the rnner
| ayer of theCOR® @abfemeddberw-mlhumratmgafocmw&mganmé Siap@amdtclte;gi ini mber

2"8 Nov 2006 SReRBRUAA E IR menfoalipBr S RO 0o slaksend: Fas 6t 1 orm
subst anti al vcghdwn)fl lled with air are created in the insul atl ng core. In

ot her words, the pieces of insulating material now formthe inner frane,
Qb\,. ating t he [0p381 Thgseiwo gypsum boards 110 form the outer layer and together with

the inner timber layer 112, the entire sandwich construction forms the
insulating core of the fire door.

- [0032] For such applications, the gypsum boards used are in whole,
continuous sheets, cut to size. Manufacturers of fire doors usually generate
a lot of “off-cuts”: pieces of insulating material in odd dimensions that are
generally unusable as insulation in the prior art as they are not whole
sheets.

[0033] The present invention recites a method of advantageously using
such off-cuts of suitable fire insulating materials such as gypsum board in
the core of fire doors to be used.

[0034] The present invention also recites arrangements of insulating
material in the core of fire doors that allow less insulating material to be
used while not compromising the desired fire resistance rating of the door.
[0035] In the prior art, with regard to insulating material of a fixed density,
fire door ratings are increased by increasing the thickness of the msulatmg
layers or materials used.

[0036] Unlike the techniques taught in the prior art, the present invention
maintains the distance, thickness or space between the faces of the outer
layers of the core by stacking pieces of insulating material in the inner layer
of the core of the door in lieu of a conventional supporting timber inner
frame. When sandwiched by the gypsum boards of the outer layer, the



conventional supporting tinber inner frame. This is shown nore clearly in
FIGS. 2A-D. [0037] FIGS. 2A-D show one nethod by which a fire door of

nom nal size 1,250 nmwi de x 2,448 mmhigh x 46 mmthick i orating the
novel insulating core of the present invention nmay be fabr ﬁc&a&@d uﬁﬁ now
be described as an exanple (not to scal e)., FI GS. 2A and 2B show details on
the construction of the inner |layer of the insulating core while FIGS. 2C

and 2D show hpgedntmueukshnénlsicss of th@smdmémmmmmﬁau fakmasubstaiod edido t he
inner |ayers of the insulating core. [0038] Referring to FIG 2A a t]p

rail 212, a bdtlledwitmpir a;f@&r%tedsnmm'rtwtmg. cEer 4N W%r%@ﬁi@@@%%?

t t. 0
240 o t hecie e uekRgr nRigaY RO, RIPIE dnndt' afne | BbUBARG A BT Tobla b
These four raidehveetional Slhmacﬂ'tlhgltmﬁbelf inhlee feme. Thusasashdmnmcae clearly in

appropriate. These are then placed |oosely together relative to each other
- ol D
hori zontal |y, the floor or on a work bench. [0039] Pi eces of

i nsul ating mit[ﬁéd l—élﬁé‘% %g%%%heﬁﬁ%ohyty’\ﬁhﬁﬁ rEHoor%YHéMrﬁé?%&red (1,120

mm wi de x 400 mmthic ar e slotted into the grooves of
the rails and ‘Is,éﬁOmui widepd 2d48wnmhhighlixetd me thitkeincpiparatingithe rovednged in a

vertically staggered arrangenent overl I n hei r . nei,ghbor.i pi eces
above and bel dﬁg&"ﬁﬁﬂg Wr%f’pii%@afg?é% 'Wﬁ g¥g\ﬁ#ﬁb” 83\6 irad 350 mm
between the pigcRsibal dsr%ﬁ%ﬁémpré @i@tﬁfs@éleﬁlﬁlc;@ iﬁoéﬁatzia;eshdvma@fausrmul ating
| ayer (FIG 2A). [0040] To further reinforce the gypsum piece supportl ng

spacers 224, dbe dopstyugtion hbthgdpnerlayeqef thedngulating eereywhite ﬁﬁ&ﬁ?@a rd

Cuppor i ne. pi a0 etW Sidhe Bl i IRREAD upEHATER APARED MERRL, 0

I ong ends of t|a?ersp¢ﬁﬁ@$n§ngh@ &reed into the grooves of the rails. For

\émpgfog(r)?;ts é_ a%%gahﬁﬁé‘gg&%r ’Ec; E?GS chrtogtrah hqu 20eanE)c(§trtor(r)1f ratllhze140 Iraell(éegndn?v%llo be
side rails or stiles 216 of a supporting outer frame are first prepared. These
rails are 40 mm high x 140 mm thick with a slot 226 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 256 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.



8 (0041] When using pieces of other types of insulating materials that are
sufficiently stiff, these supporting spacers may not be needed. [0042 Again
in FIG 2A, the rails 212, 214 and 216 of the outer frane are BtNH@rz horced
into their final positions, engaging their shallow nortise anZi W

joints 232. O her joinery methods such as dovetail joints and mter joints
"may al so be used. The central slots 226 of the rails allow the pieces of

f th t. t I d
el a i’ posi ¢ 1A WA Shd' sFEREEE olhorlybBS BraBatBnRE Tuffeuh ifiate""
adhesi ve. The suﬁm:rérﬁlgf stnﬁnﬂfedeammpdrﬁng Bpﬁb@@hé}ﬁh&%éﬁééded he adhesive has
cured. (0043] FIG hows the side el evation of the overl apping

arr anglemalnt oﬁ°°4?]hé\9@|"bﬂb§|%f 2P the sailsnd12e2 4 aad 21819 thexuer frame arge
1
594 are pl aced B iaicedintd Sheir Fid BRGNS, Sh8fADE el el BREE Sy T

posi tion. [004dhonNovihts 232e®thiai joieny raethods stul&h a:sr dbvét@an)mwan@uﬁmr frame
rails is descrl ed, othe im|ar profiles for the rails, such as rabbets

or fj OngUﬁ ?gd ¥ alkR Qéchd_ &FeriFal &h@aﬂeﬁo@f@erraﬂggﬂewﬂbe PiREEShe
4
ahown n 1 oo STPRAUIThE irdttal e B Qirfact itheny RELS LSRRI SRS R B0°

‘sufficient siheldin pasition. vMéehanR:atGﬁstenméwnwy ke usedmto tSupplemént ther m t he
outer layer 228 of. the core is then secur by adhesi ve and pechani cal
fasteners to @UFSNVef i@@ "B?U'E‘tﬁé’ inRgElayer éﬁ/&e”oﬁetﬁ@%ww thppdhgsivedhas
supporting outgfed rame. The profile of the outer frame is also cut to
accept the gypsum sheets of the outer |ayer such that the insulating
sheets of bot 00BE Rl@n@B shaws the sidecelevatioreot hehdverlampiras artangementdf ot her

a0 10 e, UL ol et 0o Wb bRel e Prcler i S R 272

the insul ati ngait@ne.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 sfrips 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. '



Such substantial voids 314 nmay be clearly seen in the cross-sectional

drawi ngs of the insulating cores in FIGS. 3A and 3B. Thus the I nsul ation
formed by the inner layers of the core is discontinuous, h@rm gaps or
voids. 2 8 NOV 2006 9 [0047] Thereafter, skins 232 of pIy t hi ck
are glued and fastened over the outer dayer of the core, wholly or
‘partially covering the outer frame. This set-up is then clanped in a press

until the adhqsjaye Mea@ﬁéregkahaﬁz o?@yv@ﬁg% Mre h%ddé?faffabgﬁntege“ of

trimred if necessary. [0 To finis |pp| g mat er |
har dwood nay @yertl&@mdamn of itkee eope vehbltyog, pdmtnallycnnvendgslneieumig‘mn@f t he

door (FIG 2 then beflnlsh I nt ed

| ani nat ed) as)r(;]éssgggagqg,&lﬁé}?%l A/PEESRt 'égh 'Fﬁeéiggﬁ‘?ﬁg%g,egléﬁ%s,
handl es 236, 2@)kSabssquently wéoé’rag thémmmekﬁfﬁéw sghyposers, |louvers,
vision panels and viewers may then be added. [0049] This arrangement of

tpe i Insulhatl ng0a48l, dros f'ﬂb?ibﬁlée (ﬁﬁﬁ]’dl“ﬁﬁﬁﬂ} gof material 234 exft handveond oray Wi | e a
bi eces) my. ai S iehed o Y ETBR e tod Morfbrh FEARIAL Roos BEME-HSar T RRY ©

departing frofHehdosiciopg thenHeefieREE (Eahdo® PdiftBd c{rQ%ﬂ']até‘\ﬂ) h§ d@sﬁleagonal
arrangenent of staggering the pieces nma concei vably be used under the

present i nvenfiYnironmopgeny hduras: sughyas iy » kneks, hanglefadd6 dock sets er

bet ween t he pi @ﬂgs p(ﬁfiﬂ e i [

arrangenent . [IO ﬁj’q‘h Egartt@ t @g%r'rgéfbwﬁlg% éﬁ?ﬁéhgllsi%kdswémﬁignfe}yghtly
apposed, st adigem bd amidedngenment of the pieces of insulating material to
maintain the thi ckﬁﬁss of the corfe of, the door (and hence, the distance

between the 945 OPIS FEARGRIPFNLES the insulating dayers i pna entiodiment ghthe
breachi ng t he presént indéitict? PRI (fial] RBrizdts 4PXgement 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 piéces 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”.



[ 0052] Even with the substantial voids present in the insulating cores,
there is no contiguous path for heat or flane through the gaps or joints
between the pieces of insulating material throughout the thiglgnggsygf the
core. [0053] That is, the gaps or joints in one |layer of the core is not in
such close proximty to other gaps or1goi nts in adjacent |ayers. The
"over | appi ng staggered arrangenent of the joints are such that flane or

heat do not h j , i : F 1 i L at i care. As
Such, fire  piopd TeetShip gt SdRioR bt b ied PRepSRY AR
The pref err ed thameasentoinventioh dp[pregeived; tite pypsent picbes iire Prefetally toeast
25 mmor V. 2 8 NOV 2006 %gﬁ&ggﬁﬁéiﬁ-ro ensure_that the protection offered

|

by these pi ec&EMGN SRSHIEkY Positionsnt Thigve @nsered by sletag Jeem t he

gypsum pi eces joCtHy ¢hi lpya t ' v faxed | hei j tions.
This is ensur éd by sl oﬁ ?ﬁéwte h(g'lr%eF ﬁ@g@t %gﬁwgﬁ'}s‘goqh)ét ﬁgb%ﬁlﬂf'sppgﬁgi"n
augnenti ng t hepgepss,wantl fagipoing vgth ssieemive supplémentsd gy whebhadbalsi ve
suppl enment ed nmechani cal stenegasp[lsuch as nails and staples as

f
necessary. [0 Fn?@sst‘éc%c%% apd slanleag nesesi@Y-nvent ors have borne out
t hi [ ti cal I | @G th
i's inventi \{6s8Preaps cMMté@%ﬁEﬁ@?ﬁFe@ggggﬁfﬁﬁPg h%é@iﬁg?rfee!%u?cth&g e

pl ywood inner franme in a conventi Ire mai nt al ni ng
the same gap if6rdiveoconeem. niyith thevstaggeredopitees lodygypsuai replacingr the a

obt ai nabl e aPWied s Fapis i £ G fuericnal e MGG and bRifaning ey
30-m nute ratgange gagew/8her $9F&ﬁﬂ?{)§e§9@é‘ﬁ%é‘ oufe? %’g%'?i éPHE cG#e?ﬁgre‘l) in

confidential devel opnental tests. 056] I'n other e ments o
present invent'?BRg egHal tar thas eehieveddhye thealcommentional firsudeer isgbtainablealA may

be used as bot i e er L nsulation. Fl 3 and 4

show only end Hgvtg\?gtoiogn%%sgn\ﬁgt%é)%%o@%%&}bﬁiﬁhﬁén@g'@ G?W$ﬁ§9'ﬁlpﬁge cores

of the fire doatingruhdee thesSiigdpore Standard (SS 332: 2000: clause 4) in
confidential developmental tests.

-[00s6] 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



structure without the other elenments 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 |ayer nade of a single S%ﬁﬁ@ﬁ @g
vertical row of gypsum pieces 310 with a continuous sheet i on

for the outer layer 318. The |ayers of44he insulating core are shown
‘creating substantial voids 314 when they are apposed to one anot her.

[0058] FIG 3k aﬂ@%n@apérﬁﬂéa&f'fﬂ% 88&‘30}“"3&]&0&{?%{@rbeéﬂ]e‘h%%é"d’i‘tlﬂrgﬁchQM@r Wi th

three staggered vertic rows of sum pi ece ese enbodi nents of
the present i instdtingncazent ai n subst anti aI voids 314 in their insulating

cores. [0059] Wth_the overla of t gaps or joints 316 between the
di fferent IaWQFg] cTtP 'PW@aﬁﬁé'ﬁg% ?@'Wﬁa?g‘(;?%fﬁ or sHuetresWiB RRENE.EUES pat h

for heat or 24 ture
‘to penetrate or t@@?géﬁ@ﬁhlﬁépﬁéﬁr&% Orew%'[egoé\%] g%ﬂﬁll %aésge nﬁ])feldfél re
rating of doorsdusgedsor ensruekminatéedh in thasulrrsulamggamre$FlG)f4A)h§1qsrm@ducmg

i nvention, the ga bet ween,t he psum p| ces, rra reduced or.
elinnated i n@h%‘%%@%ﬁ'aﬁe ﬁsé'?)rt@g(cﬁr@ 4'Ae pﬁ‘?ﬁ r'B%‘H@ 'Ag mﬁ@”@ﬁﬂggant i al
voi ds i n the gaifimg T ifheraayefs 'd?StHé‘ﬁhélﬂaﬂﬁ{? %4drd! afd plabed Mhnglosee

inner layers of th& insulating core are placed Tn close approxinmation to
each ot her, alampmmma’mnHomadngatwbzabamnmwngawsam Isubstalnhahgah% gthemt s

?‘éé‘uE?ES‘BSR; el afF Rimer B b st e Fefes, o oruetlomAEa i & o
required, wl lensydientd, &RsileShot ledR@i ROGRIEN WeldHt OF th@Tife BBbEnbPtHee used

in their fabrication. [(5061] The staggered arrangenent nay al so extend to
the insul ati n@mennteofi mptariglsirequired Wik revarthplessostilt advantageaushl I@Wr e. In

the cross-sect 'ﬁD&Jts 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



shown in FIG 4B, the gypsum boards available are of insufficient size to
all ow conti nuous sheets to be used. A snaller piece of board 410 is then
used to supplenent it, with the joint or gap 414 between the sheets
arranged such that no contiguous gap is available as a condu%gNgwg%ggh t he
thickness of the door for flane or heayoto breach. FIG 4C shows both the
I nner and outer layers of the insulating core as being discontinuous,

conprised pie i 4 | @t ' . ' l.ayers' ;insulatin | eces
Ta6 o ouber 1 2isel st Rt BaPhRESE of MYl for 8 KRkied, i BhpRR &1,
arranged wi t h gypsujroboais rbg bencutrintovsuitanisi@sifas hs@antér i Hvahtioh e fire
rati ng of the or. or struct gar . [0062] Under the present invention,

d .
mul tiple pi ecézé’g@rrsieiﬁglﬂoéf"i’ﬂ terial may be used for both the outer and

i nner | ayers IR | ; I i
arrangenent s gé%? gnpi ec!acght’ W’ﬁgﬁéglﬁeﬁ éf@g%%ﬁﬂtéggg%\?ﬁbgﬁgég%yoitihiee and
heat for the @&ame Midthr andiheighthpiddes degiypsuimf of differaritiieight$ sutroiiper of

layers of insulatign may also be varied wthin the scope of the present
invention. [O ' i f sto
&881° W?K’@ySﬂ?@Ci Widdh may b used asilang stk gaps er issintsfda el
reduce wasteprade hbf | ess.: pkar . i sed,
the fire door p£ 8 %bg%%@uﬁﬁi{@?%@g tf:%r%?@r ’.chei?or h?é%@ﬁ z'a%ées W Stg
| i ght er door iagddabor kediuinatido dalsrioade theofloogypsum board may be cut into
sui tabl e sizes,f se upder this .invention if cut-offs are not avail able.
(0064] In addi??"isgii,éj%?mg'ri%{%?‘é%'wwggﬂfﬁ%m%% ipguatingomateriplBEE ¢ he
sane wi dth andiffsricalbtfire nbsré%t%roﬁiéﬁ%&,"\féridiisf fid ABbr B&tedhid t?’rétr}c%ff(ijltehe
same thickness and wi dth may be used as long as the gaps or joints do not
present a condogi®uBayhe fakjicated cunderbtheaphesdnd invertionThs sneendifferest wast e
and | abor reqi'ié(a@]peﬁ]gn{ abricate the door. [0065] By conbi ning through
tc

m xi ng and ma I ng, H?Sulating materials with

[ooes] 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

[0067] 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 fiame‘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”,



different fire resistant properties, various fire door cores and hence fire
doors may be fabricated under the present invention to neet different

fequi renents. 10066 Wile the present invention is iIIustrat%%H@% Eﬁanple
of substantially rigid material such as gypsum board, other 4 1 i ng
.material such as nore flexible mnerahsor "rock” wool may be used. The
batting of such flexible materials may be laid in strips but care nust be

taken the nmat edgig (‘i | band |
aken the nat edgiig n(s.ppmgcylbe lamirigionn dsowBl @4esiuivhibhi hddh&de of %euﬁ%\gfe' ng

and gravity so as _to have |less insulation in certain parts of t
than others. B¢ &RlENG ofithese eomposaests Hegeihen! mdyabe waded heithditckness

mai nt ai ned . WP rechated by.anyone of ,ordinar i1l in
the art that tb%g% n%é tﬁ'(‘)dd\htég&gﬁ?&?%gojr@l%nér%ﬁ%t i ed g Sg'ﬁéﬁt h8f the
pi eces of i nsmlerttiongtondifferaérdmateriatsy eicrdRay thoseambhtehed hérd bat RARAAST S
of not allow ngfﬁam/ con%if uous gaps through the thickness of the core.

|

(0068] The pr &8 SRAM tign emainswithisbiheseope of 1e prasentivvestian.om t he

| ar ge anounts - r L Ng: fi r fabrication i.ndustry,

so astom ni[@?ggﬁv\gés%ozggﬁ%i%ﬁﬁggugégéscéﬁrgﬁgr%fa WS’HI? squg'eon t he
protection of frverdionywae gescrisedInfthe abdeerdesclipiiflddthilsewBreopRiidednto s not
sacrificed with the qverl z%g&éagﬁ?f the materials preventing any conti guous

gaps for flamdeSFrivRLie b Ragiment i shallbe apparenhto enerskilledin thene
wei ght of t he ggopiat § [ i ed.. . 7

Rear r angenent , su%élt”ﬁ [jﬁi@gﬁsﬂr mbg 3R c??%’ h%ét%éfgﬁpcgéﬁglh{%ooﬁeto%hese .
structures suéletails mag notibpen desgriled at leagth samas hot taoBscure #neinveatioms” , 2

st hods of | otz W thiCRERAlioBr of Aot darponBn corepyERne of Fayane
Aopl 1 catl on of T e L vonr e U 1P ERBLh OB h ARtk B e IFfted o
ment i oned her é®dpongesgiibed. |

[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,



serve the same function remains within the scope of the present invention.
[0071] In accordance with the figures, a preferred enbodi nent of the

i nvention was described. In the above description, details were provided to
describe the preferred enbodinment. It shall be apparent to ppgyskigf! ed in
the art that the invention may be prac{j ced without such details. Sone of
these details may not been described at |ength so as not to obscure the

i nvention, AhﬁO?Z] While the fabrication of a fire door with conponents of
certain Gk Sions is described, the description should not be taken to be
limted to the door described. [0073] It will be appreciated that although
one preferred enbodi mrent has been described in detail, various

nodi fi cat1.ons Amethogobiabmeatisg adire protestive styctureg sagbmetiad ¢cupriginghe art

exanpl e of euch Argaoma A (Sael Sad dibhgnn S Biten it i¥ligid BieRd
simlarly applied to pardddosef tstdtUcast’cte sthehiRer vRtitsingimhtivg rhakgiaptnel s

to retard the spread fire in a burning building or enclosure. The invention
may al so be applied to tferp@andngulatingcone of saiddire dtiptective stivatuse, Whetigi and

boats. Wiile the insulatin terial is.pr.imari [ L8 L S

i nvention can concei vablV%b?%%ri%tP& %@Hh%ﬁghgaéoﬁénédaﬂstgml PF I%ﬁ (ﬁ&/
2006 14 CLAIMS: 1 A nejumataritfal Voler foemkbtngy thefdrfahgehmirtefiserl at least omee,
said nethod conprising: _arranging at |east one discontinuous |ayer of fire

insul ating material appddeerntinuguslayer ollire ipswating syaterigh with said gklaagt i ng
material to forman ins J r o PR s ot ective structure,
wherein upon fabricati obrﬂéaéfgi%gléli%srgﬁfgh E‘%h%gbg ”g%tﬁf'gf ns at | east one
substanti al vosuththatred by the arrangenment of said at |east one
di scontinuous |ayer of fire insulating materi al \‘\n th ??l d. at | east .
any joint in said at least onediscontinuous layer of fire insulating material
is overlapped by said at least one other layer of fire insulating
material
and
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. A method according to Claim 1, wherein said at least one other layer of fire

insulating material is continuous or discontinuous.

3. A method according to Claim 1 or 2, said method further comprising:
arranging and fastening pieces of insulating material in said at least
one discontinuous layer;
fastening and supporting said at least one discontinuous layer of
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



one other layer of fire insulating material such that any joint in said at
| east one discontinuous |ayer of fire insulating material is overl apped by
said at | east one other layer of fire insulating material gnd no
contiguous path is present between any joint of said at Ieaztﬁ WHel006
di sconti nuous | ayer and said at |east ope other |ayer of insulating
material for heat or flane to breach sald insulating core. 2. A nethod
according to Claiml, wherein said at |east one other |ayer of fire
i nsul ating mat eri alfinishingnsaidufites pyptantiveoatruaivsaswits. optional Hitshes &M ng
to daiml or 2, said ”Efgllﬁ?r further conprising: arranging and fastening
pi eces of insulating mateérralr in said at |east one discontinuous |ayer;
fasteni ng and supporting said at |east one discontinuous |ayer of
insulating material in at |east one frame; fasteni n? of at |east one. panel
ski n over4.sai A anethagsacepedingitoceiimdoshergjesaig Tasiening: 2 W@F‘i‘&;
and 2 8 NOV 2 [ NiShi i i | tur i i onal
Fini shes and_ TrelEemietises, Siepafhd coid B RGeS HAn biR'af1Balt biio SR
f ast eni ng and rabppttdongge of grddvel tccacqept Seidl airlepst omeydisedmtiratousdasulatimg
frame with at | east one slot, rabbet, tongue or groove, to accept said at
| east one di sd@%€%-nuous insulating layer. 5. A method according to C aim
3, wherein said finishing with optional finishes conprises edging,
sandi ng, painting and | am nati ng.

5. A method according to Claim 3, wherein said finishing with optional finishes

comprises edging, sanding, painting and laminating.

6. A method according to Claim 3, wherein said finishing with fixtures comprises
installing of ironmongery fixtures appropriate for function of said fire

protective structure.

7. A fire door comprising:

at least one insulating core;

at least one supporting frame; and

at least one panel skin,
wherein said at least one insulating core comprises at least one
discontinuous layer of at least one type of insulating material, said at least
one insulating core further comprising at least one inner insulating layer and
at least one insulating outer layer, said at least one insulating core further

containing substantial voids.

8. A fire door according to Claim 7, wherein said at least one insulating core is
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.



6. A method according to Claim3, wherein said finishing with fixtures
conprises installing of ironnongery fixtures appropriate for function of
said fire protective structure. 7. A fire door conprising: & h\g é one
insulating core; at |east one supporting frame; and at |eas 8 ?@ nel
skin, wherein said at |east one insulatiyg core conprises at |east one
di sconti nuous | ayer of at |east one type of insulating nmaterial, said at

| east one insulating core further conprising at |east one inner insulating
| ayer and® at A dH8tdeRlearFIGing itﬁgc@t'me%’ P"ﬁ’&?g?',” §3|iddaéﬂeqsgagqe (S’ﬁé'ep kin
insul ating cor iR aith abndie) fiserb8ardAMDFE door
according to ﬁﬁ%qﬁggg?@ggvg&g&ﬁzgstLﬁT:')nenlér@}suI arti ngb(core)ei s fire
protective by an arrangenent of at |east one discontinuous |ayer of

i nsul ating. material, not having, a.contiguous.path fqr heat or fl.a ween
joints of 'sai dire 988_5?CWQ'Wﬁg?&'mngq’%‘?r&"{Dﬁa'g %gfﬁgcﬁ%e 8’?8‘5.'@'?&%
door accordi ngnhférglaéd"mﬁrisé‘é‘qﬂférﬂ?%b? vetmiAed, RlIGeRANRbOIS kidck CRBBIi ses
har dboard, plywood or nedi um densi f1 berboard (MOF). 10. A fire door
accordi ng to Gnediwnydensity Bber kedrd (MDF)egbip hoasdt geraeatr boardugwprsung board
material conprises fiber glasg, vermculite, mneral wool ("rock"™ wool),
medi um densi tyorfqylggprrbﬁt&qrgoca@:), chi p board, cenent board, gypsum board

or gypsum fiber board. 11. A fire door according to any one of Clains 7-10,
wherein said at | east one discontinuous |ayer of insulating material is
fastened 1b saidiratdoosancostiag teaspoene 19§ Glaisnee /vA0. ¥herels salgral IRBRIIMRE ki ng
j oi nery neans. g e r : =dd,
wherein said s‘ﬂ%é?%tﬁqqdas |a&§|?(?§a[§$6e}5 ﬁgﬁ“e%@é'%pgsagég%@%%%ﬁéés@i% Ig%étl %%est
one di sconti nuswpadriyefranfe by at least one woodworking joinery means.

12. A fire door according to any one of Claims 7 -11, wherein said substantial
voids are formed by gaps between said at least one discontinuous layer of

insulating material and at least another insulating layer.

13. A fire door according to Claim 8, wherein said at least one discontinuous
layer of insulaing mateial not having a contiguous path for heat and flame is
achieved by arranging overlapping of pieces insulating material and ensuring

said arrangement is kept in position.

14. A fire door according to Claim 11, wherein said woodworking joinery means

comprises at least one slot, rabbet, or tongue and groove arrangement.

15. A fire protective structure comprising:
at least one insulating core;
at least one supporting frame; and
at least one panel skin;
said at least one insulating core comprising at least one discontinuous layer

of at least one type of insulating material, wherein said at least one insulating



insulating material and at |east another insulating layer. 13. A fire door
according to Claim@8, wherein said at |east one discontinuous |ayer of

i nsul ai ng matei al not having a contiguous path for heat and flanme is

achi eved by arrangi ng overl appi ng of pieces insulating matedigaNiVa60
ensuring said arrangenment is kept in ppsition. 14. A fire door according
to daim1l1ll, wherein said woodworki ng joinery nmeans conprises at |east one

sl ot, rabbet, or ton%ue and groove arrangenent. 15. A fire r%gﬁ%atlve
structure comfargifigher ﬁP”lPé'§§§ ableast eng HinaigneWating dayerea st one
suppor ting fra\ﬁ?ulaﬁﬁgou?ér |£§9Fn8%.&39@ %h@1nsiﬁét9\gat%oréefﬂﬁﬁep8§mpnses

i nsul ating core conprisin east Ofe A scont T muou ayer of | east
one type of HEBJIdstantlagvmdserl al, wherein said at |east one insulating 2 8
NOV 2006 17 core further corrpri ses at | east one inner insulating | ayer and
at |east one insulating outer layer, and said at |east one insulating core
further caprigafe SroRsdt hﬁbcfﬂ%da%co%n?ptof CY&AnPA 9! @fdrem Shidustudtare
according to .Clalmilb5, ereln salrd structure conprises doors, panels,

wal | s andcqraprises doars, panels\ walishand péartitiabsi cating a fire protective
structure substantially as herei nbef ore described with reference to

Figures 2 10 4, 18 or bsta ti.all s herei,nbef pore descri bed
Wi ?h r ef eﬁenceAﬂ"'EPtbPﬁtﬁ’if t%b”‘;? pg a4 reﬁo eﬁ(t'Y? ,séu&ugﬁ E‘%l??t@@t@f)r%ﬁ:t ure

subst ant i pdbinpRsorBRIRNBE With ESEREE 8 FiYurés 2t6ker ence to Figures 2 to 4.

18. A fire door substantially as hereinbefore described with reference to Figures
2to4.

19. A fire protective structure substantially as hereinbefore described with

reference to Figures 2 to 4.



