:e3e??D46LTW +1 7 NOV 200 1 A FI RE- RATED FRAME FOR A FI RE DDJRKANDAETHOD
G: CONSTRUCTI ON This invention relates to fire-rated franes for fire doors.
A variety of different kinds of fire doors are currently available froma
variety of different manufacturers. These fire doors are given a rating
which relates to the period of tine for which the door can w thstand the
spread of fire. For a door to act efféctively as a fire door, both the
frame and the door nmust be resistant to fire - at least for an appreciable
quantity ?__ﬁ fire door franes have_ been construct ed
from st B/ I reln P E WL A CQO UETIO
where the door nust resist the spread of fire for nore than an hour. Woden
frames, on the other hand, are typically nore susceptible to attack from
fire and thu'Ehiairarentiemlrélatesdocﬁiresrateqtﬂianiesg‘oaﬁ:fe deorsesi st ance of | ess than
one hour. The time for which a given material will resist the spread of
fire is conventionally known as the "fire rating" of that material. For
exanpl e, ”Bt/ﬁ‘ﬁ/bﬁét? d@‘dlf‘ferénf‘klﬁasﬁ)'f fife Béér‘srﬁ}etdﬂ?ﬂeﬁﬁ%& ‘%Hlelf é%né@%ﬁpread
of fire for nore than an hour, whereas materials ﬁ |rer ting
t ypi caldiffergnt mangfaattrerseThesetie difors aregiven a rating whih ralatemtﬂ theNimioidr e

rat ed s al uni r frarre proovide |itt r

resi st anﬁttgﬁéﬁo maﬁﬁtge‘g%?ré?WW'ﬂ'g‘?aqcﬂ&&rﬁqrﬁ%%P ft A aporde Iacfﬁ‘ge"aWSWs ina
gi ven g hdir@doopWaeth1Be fiidne batiaHe ddonenest. béjﬂ%lété’ntttberrlerlcét%éﬁdfoﬁ%t of
fire doors with respect to non-fire rated doors, it is conventional to

provi de@Rpresiable Guaniiby obtinte.r dradiierally; fire depe flamesobave @reentcmstrgn@dt a
bui | di b | di
Thi s 1 arofMed At vddd, SR e drd BbicaY ol I holS iaing Whed e "o

comonplaorantst resisyitlke sprezat of fifeofordneratanvan houhe Wabd@m‘ﬁ%m&oront et he
f|re rated and the doors between the itions bei ng non-fire

space behe_lg fpart

rat ed. Otherhand, ~e'ey typisally snareasiscetible to; attackdsen, firgrands thuseatieguedd freat
utilitygdds k %agf ypically not very attractive.
I n cont ras? &ﬁj rﬁrﬁ{eé %{5‘%@5 oor g a{{\ﬁr"ﬁ%“,@'?‘g‘#'t exanpl e, polished al um nium
door frames are very attractive and thus are widely used as nonfire rated

d bet f tit ffi [ ddi t
al ur ni um dogie FReSEnaRs % aleh biatedl Wibresidhabivad Gare it FOMRAIORYSE em as
their nglodin %8s "ars rétlr@htofetnabh%‘i ﬁé]enFépeQ?mE%g'rhéfteﬁBlé%ﬁﬁ nﬁrgﬁ fire

nplace for

partition wall. Unfortunately, |nt e event fire1t is co
t he .norfating &/picallydvii sesist the gpread af fire for more hast andmufanrhémaspna@datsf t he

f d ffi |
o of 1¥ifh BASwIES Fadnd Pleall uf fisiat b YBeath B fiel e IS5 Ban dighar oM Saar -
very quirg khtedamatdialy, Guahi aschlintisiuh8bdr REMBS) Hlovife mﬁé WRRR 2Rt Hp0C of

the door frames nmeans that they typically only survive for ten to fifteen
nmi nut edhe §ptaas ofiftie. t enperatures that quickly result froma fire.
Furthernore, even if the tenperature of the fire does not rise sufficiently
to cause the frame to nelt, a conmmonpl ace relatively | ow tenperature can
cause the frianan tidedlesitgftioaned the dosis M degiver rt..hmng RedUld BEE fifRhated.

| onger I_z@ggort t he door which can then coll agse out of the frame. In order
to i ncrid¥everydue kathe inareasgd cashefi firgidegrs wit meseqﬂtéfaaoarr re rated doprsadful d be

hi ghl y o] e v e i re as
att ractlrg\?(zdrgvghtlﬁnét td)o&g?ﬂg E‘r gﬁ{g‘ @g%ﬁ?gre(ﬂo?ifé_d'cfon s‘tjr%?ﬁ Vﬁuquﬁobu d be
possi blteraughpuioa ibdidihg ramddoan-firef mtechtiborsffot e r:hmaralngfdca)rbwf ltiek bgildihg.hout

significantly inc the cost, _and _w thout reducing the attractiveness
of “t he 1THE & PARICHETV BB FRRdedn officese dojt XABElewWhere fels SRIERONBIACE Wor o | 5

provrd i r i r
opr i 49008 iﬁaﬁ'ﬁtﬁ%dutéﬁé%rﬁ thg chiiaog Xior 16 Mo shocs bEIEMELAL end i
the outtee depes betWeensth@partlilongbamgl reasfirecated.i re-rated door. In this way,
it is possible to provide an attractive door frame which utilises
attractive materials of low nelting point without reducing the fire rating
of the door




17 NG1 2004 3 incorporating that frame. The-frame according 4q khe 2004
I nvention may be used with a variety of different fire doors to achieve
fire ratings fromhalf an hour to nore than four hours. Preferably, the
outer shell is non-fire rated. Preferably, the outer shell is of alum num
The fire rated structure may conprise at |east one fire resistant material.
Preferably, at |least a portion of thedire rated structure conprises a
pourable fire resistant material. The fire resistant material nay be cenent
or calciumsilicate. In any event, it is preferred that the outer shell
forms a nould for the pourable fire resistant material. The fire-rated

e e e )

Preferably, the outer she to ? frame at régul ar
i nt er vaare typighllychotniveyy ladirasiivey 18 @0ontrast3 00mfire ratedrdooes bavingj foriexampid,er r ed

that th hel | | t achabl e t | adj t tq. the f . Th
Shal 1 HRIRHEE il Bof Fen e e verg ala e AT BUS e W GSEH ARAUWET | ned
by the fireamed Hoerd bahesdn, or RXEEIE, PaMitiBRs %fdmrofﬁﬁeoe;iaéé! Wi sdiGgse, it

is preferred that the door stop projects a distance of 10nmor nore into
t he docdVRniumpr deerr EBMes aige wellt siitedhfar| useawith a tparliticrdng Isystem asnthéinm -

2t uot upEtEl g ol SrabEIfeRB e G SPadnBTing Pl “ror e

‘reinforcenents nmay conprise a block of fire-rated material. The bl ock may
be of steel, calciumsilicate or wood. In any event, it is preferred that
the one or rniertpeatele iR dhe Rvent o fikeitds commenplace dgrs then nen-fise satedat e
witht L 1@ 0. [ e [ sin
Bl ace. Uhors 46 praRR le esidndOrd B isBrdal of e e JRHE i€ Heaff BRI

channelpsritiedespsiceris theoffichefor eixaalplé,aidnesitan o dastesydd. eRhdiiurebbthe
strips. Prﬁ_f erz%bcljy the one or nore rejnforcenents, are secured 17 ~JCV
2004 4 NAg-enEted Ao AN ORel VeRrequiekly agithe Jelativelt lowmaeling poist of

af fi xa K | X4 fef ] ; I t he
frame ?o&rr_g%i@gggggeggpfmg{ {Hsé;;gce ré/r@%et;l ca| %jtg%ggeg%%mﬁggy %lﬁg@n@éﬁ%%ged

t her et do filteen meindtgsantherbighitenperatures thatiqaitkly aesuleiromtafie. reatiesove one

of the t.pgcal, janbs, - i I ch, case, each_end of said head janb
i ncl udee\(’ghdt{h%a oharre Bﬂth\gir}lfr Edoey %ﬁ‘ﬁ@éﬁﬁ%ﬁe@t%t‘? Fayse B@pgéhe\ﬁ@ rg%{t i cal
janmb tq é&hmo@pﬁb%ﬁ@ﬂtive[y low temperature can cause the frame to be softened to such

a degree than the frame can no longer support the door which can then collapse out of

the frame.

In order to increase the resistance of a building to the spread of fire, it would be
highly desirable to provide relatively inexpensive fire doors which are as attractive as
their non-fire rated counterparts. In this way, it would be possible to provide fire doors
for all of the doors of a building without significantly increasing the cost, and without
reducing the attractiveness of the interior of the building.

In accordance with the invention, there is provided a fire-rated frame for a fire
door, the fire-rated frame comprising a hollow outer shell and a fire-rated structure

provided within the outer shell for supporting at least one fire-rated door.

In this way, it is possible to provide an attractive door frame which utilises
attractive materials of low melting point without reducing the fire rating of the door



for receiving at least a portion of the fire-rated structure. 17 NOY 20
Alternatively, the head janb nay be mtred at each end to a respeéklvg ghe

of the vertical janmbs - in which case, one or nore interconnecting devices

may be securely affixed at each end to one of the vertical janbs and to the
head janb, respectively. The outer shell may conprise internal fixing nmeans
formed therew thin, the fixing means cooperating with the one or nore

i nterconnecting devices to secure one janb to another. The one or nore

i nt er capnect | Vi ces may., Cc rise a fla tal plate, attachgble at each
end o DrPpiRgdRAL Gt o8 e dteduind.tn B TveBlich fuay baibedruiing

j oi ned.vdricf 6f @iffbiont fiRedborsab GRARKE I8 YaR)s s IHRIFHPRS @ b ethak foihaped.
Preferably, the one or nore interconnecting devices conprise an "L" shaped

f1 anged@Hs®ber shaped to closely abut at each end with at |east a portion

of a respective janb of a pair of janbs to be joined. Preferably, the one
or nore interconnecting devices are hollowto allow a pourable fire

resi stant nePefdrably, ties obtangHell, ist Sor-iRWr4tBgr eDiEQUBIY, the cRESTOSHEANEE M th a
second aspect of_the invention, there is provided a fire door conprising a

frame AUNYER; Jhe fireriated shidctarg meay-eompiisaiableastippe firarssistantematgrial. ~ 7

...,-...;" | i L Ni f the.i ti t i
o ovi adgenerpy, P ead 4T or B, il e SEE s il § Pl 48
conpr i sesigtard rhatelialv Thé dire sbsittant engierisli Mgy depedrnent o edltiuapkilicatabsinand a
head | anb; a%g %afi re rated structure insertable within the hollow outer
shel | . IW g¥edy daiscrrefpred dhatoilie puiek shall formsha mavldnior dhe pavsakle; fire

provi dedsaidiihggriaf constructing a fire-rated frame for a fire door, the
met hod conprising the steps of: constructing a hollow outer shell froma
pair of vertical janbs and a head janb; and at |east partly filling the
outer shell mith a fire-rated structure to formthe fire-rated dqor frane.
The constr ucm%gres"_faé?)d ﬁﬁyg@B?rﬂqus@’%P@rgm&? 6ff'f'%6ﬂtﬁgc§'#?‘iﬁa'inﬁe may
janbs tie af sREPC FrickRaBRI i ol SMadsirdfidly éﬂ'i)@(defoamé/suﬁ—h%rﬁ@éh%r%ar
conprises, prior to the ’fllllng step, the Step of securing one or re
r ei nf origtenals s which meay heiavenof00 e 800mm. sihedny ewrd, itds pozferrag thatsihe

Fei o orutEed iabiihie to Bl Ao e betaRe” | adai ¢ on, the met hod may
conprise, prior to the filing step, the step of
The shell may include a projecting portion projecting into the doorway defined
by the frame. The projecting portion may be a door stop. In which case, it is preferred
that the door stop projects a distance of 10mm or more into the doorway. Preferably,
the outer shell has a thickness less than 4mm - and more preferably a thickness of
between 1 and 3mm.

The fire-rated structure may comprise one or more reinforcements. The one or
more reinforcements may comptrise a block of fire-rated material. The block may be of
steel, calcium silicate or wood. In any event, it is preferred that the one or more
reinforcements comprise one or more keys which cooperate with the fire-rated
structure to retain the one or more reinforcements in place. The one or more keys
may comprise one or more nalils, screws, channels, depressions, notches, fish tailed

pieces or flexible metal strips. Preferably, the one or more reinforcements are secured



securing one or nore sub-franmes to the inside of the holl ow outerr fmflé
Preferably, the nmethod conprises the step of attaching the out et Is I [[ﬂé

the one or nore sub franes at regular intervals. The filling step may
conprise causing at |least a portion of the fire-rate structure to flowinto
the holl ow outer shell. At |least the portion of the fire-rated structure

may be poured into the outer shell frod above the head jamb. Alternatively,
at least the portion of the fire-rated structure nay be punped into the

outer shell. Enbodinents of the invention will now be described, by way of
exanple only, with reference to the acconpanying draw ngs, in which: 77

t~ Qd 8dala ialaeaﬁﬁelf@rﬁ@.dTﬁgfﬁem%}&?ﬁaeﬁ{mhg gféorlf'e Qﬁi%merfg .oﬁeciﬁﬁrﬁzef ire

door, respectively, each including a fire-rat frame according t

i nvent i fsingsHiog avpporting thedd@®. ar e each cross-sectional views of a verti cal
janb of a fire rated frame according to a first and second enbodi nents of
the invention; Figure 3 shows a cross sectional view of a previously

proposed doaprefgrabky; the Gahes cAMpiiss 4Bpain N shatkad vetiical farhBs Hnar & $Ezat S
that may be enployed with the franme shown in Figures 2A"and 2B; Figure 5

shows dagboafliked thergiver Ehe headdambompy jhenbuthjained abeach and tq;] Iaeneepéctiv&lve |
b ' . Fi . , d in,t ti
noad | SO HEORAE RbE 16 G ShPe heaitobnd, 57 88 HeRkRthe, MR AROLaS R ¢ o

butt | cutiasgypdriiordirecilyl ctinectibie withGHFeSpBctBROVSItiEH) jaribas foiea&hhaR® f or

butt joining with a vertical janb; Figure 9 shows a variety of internal
fi xi ng TREEREEIVING glieastaparionf she iie-wltgd siruGtiter connect i ng” devi ces:

Alternatively, the head jamb may be mitred at each end to a respective one of
the vertical jambs - in which case, one or more interconnecting devices may be
securely affixed at each end to one of the vertical jambs and to the head jamb,
respectively. The outer shell may comprise internal fixing means formed therewithin,

- the fixing means cooperating with the one or more interconnecting devices to secure
one jamb to another. |

The one or more interconnecting devices may comprise a flat metal plate,
attachable at each end to the fixing means of a respective jamb of a pair of jambs to
be joined. Preferably, the interconnecting device is substantially "L" shaped.

Preferably, the one or more interconnecting devices comprise an "L" shaped
flanged member shaped to closely abut at each end with at least a portion of a
respective jamb of a pair of jambs to be joined. Preferably, the one or more
interconnecting devices are hollow to allow a pourable fire resistant material, for

example, to flow therethrough.

In accordance with a second aspect of the invention, there is provided a fire

door comprising a frame as described herein and a fire-rated door supportable
thereby.
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Figure 11 shows an alternative arrangenent for butt joining a‘Ip'ai!?" 'ofﬁﬂﬂlt
janbs; and Figure 12 shows an alternative arrangenent for mtred joining of
a pair of janbs. Figure 12A shows a cross sectional view of mtred joining
of afire-rated frame according to a first and second enbodi nents of the
invention. A further alternative arrangenent for mtred joints is shown in
Figure 12 and 12A As shown in Figures A&1B, afire door 10,20
conprises a fire-rated frame 12 and a fire-rated door 14 supported by the
frame 12. The fire,door y ¢onprise.a_sjngle door 10, or a double door 20
having a si BI%CCPF%el‘Q’HEr?d rdpg.?pqufoffthggny%tl@a, e O [f‘Egor

t her ebyeorRiabmigl iamiehas daicribea Rordi, RS K oahbRARY! YenaIkhP bRk drade ©f
an attractive material, such as alumnium that typiCally Is aPso non-fire
rated. CARePrSHMDsipairoal aadicabiambsicridom béad Hembi rand at i dated $teuoherl

known i e % ~ 700 not be further described herein. The
frame ?gg%%%%% Vvétgg' tﬁeé‘%llﬁw&u%geeﬁ‘ﬁlical janbs 12a and a head janb 12b j oi ned
thereto in a manner to be | ater described. As shown in Figure 2A, the door

frame 12 conprises a hol|low outer shell 22, of alumniumfor exanple, and
an inner firle-acgeEtansewith aifeurtyaspectiafitihe sveotiomehere isigovideda methedr at ed

struct I fel [ - at terial such as cenent.

Advant SasSTCRES FePRSH TR e LRI Bor B Tt BorSHRb e R PR AT ne
cement , cdnstruetivayma hellowaytdreshedifiom Bhsaic6MRsttical GAmbS Rt PReddRingD;fdrdeat’ at ed
mat er i provi %ﬁi%g;{ge fire-rating for the door frane. Figure 2B shows a

|, !
Second BABCRATIE HlinaHBe QUer shel Witk a ferratack sedctyte (o metheirerialedddadra
fi re-reyhﬁﬁ sub-frame 26, of steel for exanple, which is provided within the
outer s e? before the cenent, or other suitable material, is cast
therewithin. The steel sub-frame 26 includes a projecting portion 28 which

may be forrreﬂ@i(nte ral.l \{vith t he sub-frame %rzyjater attached thereto by
wel di ng, for' &8 E".Ct'ﬁ'é§ ol B?Béfc??me"%#ﬁ Siepxd ¢annesting thg, verigal ieribs
functi qp gvspBctivd bnd ?F @ic RBad $HAD! hfr@feré%l?,gthreqﬁeﬂ%r?cfrﬁﬁﬁ?eshﬁﬁop e

assenbl ed, the outer shell can’be secure the sub-frane at "regul ar
i nt er vdilling step, theastpp ©f SecunG00e SD0NoNe reinfacetrenié s theainkiger afthe aiuter

di stortj t S | during a.fire. The sub-franme_ is preferabl ecured
to a ml’\%ﬂaafh&@%ho{aﬁlga&@gﬁp ‘I}(ﬁ'ﬁ%sear’?&‘oﬁﬁ%/ﬁ}ﬁ @@‘9 sePutie §t§pmf S?E‘i’rﬁé nber s
that cajheabrsfioREreioreptbritd td AvatiddjaceHi® fHY &MECT Ng menbers may not be

necessary for lighter fire doors. AS shown in Figure 2B, the outer shell is

partly filled with the sub-frame and the fire-rated structure. As an

alterative, thefidre-gfat r ul d royi d on, bot,h si.des of the
sub-frame vvil{"hig%(j'{'%rg %’%t ﬁ%t@%%ﬂﬁéi&%pfpﬁiset lPE'%BE}Pe%esﬁlﬂ}q s}eg, ctBﬁ'p?tsPe(I’fg
filled seputing ohier e mate dubifrantdditcethe insideloft the IdToAdbBRA sheioWiefefality Jur e
2A. Preyvious|y prtl)_&grsed al um ni um door frames tend to expand when heat ed

door
and t hdne,pathed siererfises thecstenicf atiaghingather owetshell & thenene ieorersub-he
frame g St regui’ariintEF\Ja?s' ~ 2Q>4 s gaps can appear between the door and the
frame and the fire can pass through the gap.

The filling step may comprise causing at least a portion of the fire-rate structure
to flow into the hollow outer shell. At least the portion of the fire-rated structure may
be poured into the outer shell from above the head jamb. Alternatively, at least the

portion of the fire-rated structure may be pumped into the outer shell.

Embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:



This problemis alleviated in the presently proposed door asqtp kol w
outer shell, when filled with the fire-rated structure, is rein é

the fire-rated structure such that the |ikelihood of bowi ng and/or tw sting
of the franme is reduced. Furthernore, the fire-rated structure helps to
insulate the side of the frane away fromthe fire so that it heats up |ess
qui ckly and thus any twi sting, bowi'ng®r melting of the frame is del ayed.

As mentioned above, there are currently a | arge nunber of avail able
fire-rated .. Jhes ors are t r or metal with

conposi te oﬁggr’%&er ﬁ &SIN%“P’QI S'B@é%e?ro@}{@ﬂg@e?ﬂnt@? fire doQla FeRSSIVEIV st i ng
or bow ém:mndlum@d@ﬂreqw&fréﬁ\% SOEOFARG IR jhferitfont Nking or burning. As the
doors deforn[]f gaps_can ﬁg ear between the door and the door frame with the
resul t that kiguresi 24 ang gﬁ% gach vasess-seationabricws dbftahwertticainiambl of a dire-

common ncl ecti prtion, known as a

door sﬁggﬁgé&en&t%svaﬁéﬁﬁ stt%gg egﬁﬁ?gmmjnpﬂtstqﬂh%ryggﬁo Josi tion within
the frame. Wigbrd eholeecrognséqiondl ﬁéﬁ\dfetﬁbv:o%rg@%&ﬁeddwrwﬁe gap it is
common for these door stops to nelt, and lure 0O door to occur as a

result of the gagig¥iefedh B8R HBoshamda tyesiety afereirforgements shatvnay deoss
sectio eviously proposed franes. A
fail ur%?myﬁgﬁgﬁ%@%ﬁ%%@% f'ﬁﬁﬁﬂg cou%@a&%e rise to a considerable gap
bet ween t he FKigore ﬁrsdov\rb@ fioanfeamerwicsrder a tvertizhl pivitabRd lahhéad)jpkl eidredft | S
preferred t hat tBFﬁJ i ncl udes a door stop with a m ninum depth of 10nmm
in or dditvEPgHLNEted ogeth@bor edges. In the above described first and second
enbodi ment s,FiytiR 6 t i 32

(Fi gur o 2p) e ¢ shops| £ Bobf e hitefoin the LbriaPait] Beaf s FRvE tiencs

pr o] ecthdhjoired( Fi gure ZB) in the door stop. In thr S way, and foll om ng any
mel ting of e ,qut ire-rated structure
filling the %&Bj ec??%‘ﬁs P&“géwéxt'\eﬁééwﬁﬁé? lB‘I’tL:JOHB “@t["(?p"%?ﬁ l}RMPhe door. To
reduce the Irlgdea@mgtanmaa mdrjannrfa%eﬁgbmrnb with awgherﬁr jfhi; hat the

t hi ckness of _the outer shell does not ex It t e]out er shell

t hi ckness \/\/Eﬁ’ﬁuﬁ%g plows aasetytofdntemahfixingemeams; gap created by the melting

outer shell cl ear for exanple, required
bet ween t he {F%%Péﬁgtyfﬁ%%npg@n g%‘ﬁ?%ge gap where the passage
of fireis rﬁiganem Eshdws ahelteﬁfaﬁve@h‘ahgéﬂr@ntf&b@rﬂl}@rﬂmg%parﬁéf{é%w- BREi on of
t he outer sheII 22 is nore related to the length of tine and

t enper at ure Figurend2t shaws gnwalternative iagrapgpmestl for mitiey jgiving: af |2y paiF e&fhown
that afhicker outer shell results in a greater force in expansion,

tw sti dg and/ or bowi ng. A thinner outer shell would expand at the sane

rate, but wdagureem shows @ fross acatishdl Misw WO Hitled fenihg flehre-rbted frgmeand be
nore stabl e vi,ew of this, the thickness of the outer shell nust

car ef uld%§e %n%&?fﬁtlaéld SesAng dirpents afthe nyegtiont bet ween 1-3mmiis

pr ef erred to bal ance econom ¢ and safety considerations. As nentioned
above, the alum nium alloys of previously proposed door franes begin to
sof t en Aufitithes biternadive arr@ogemeat e gnitred @intstis showaiip Eigaten2 ana@m ¥ reached
wWithin 10-15 minutes fromthe start of a fire. As a result of this, the
traditional nmethods of fixing the door to the frame, or to backing plates
attached 0 AQehdwiR FEFRURSIOA 85U 4 ficabor 0 QG%Bﬁfer%eé'éH‘l?eré arfied when
the outer shell softens and nelts In view of this, erre at
‘addi ti G ar"@@ﬁ*@dcﬁéﬁﬁfn‘t‘lssalb@orﬁﬁcbwdh@ fikaaste: r‘lél t Flae dim: dooshmy c@ﬁpmm @h are

outer Siitic dobt 16, AN Bhor 20 VI £ STiS ot 48 S et ipaated "
t enper ajoorsd 4aspponrteexBeishyof P%X@%ﬁl;hetheeddi&rorrérﬁm ﬁa§0éH QttFé%tlQé ougel or

calciumsjlicate, for exanple. For fire ratings of |ess than m nut es,
ti nber SYFface ,ﬁfean ikaelive material, such as aluminium, that typically is also non-fire

rated. The composition and construction of the fire-rated door is well known and will



17 i~ ~~J 2t~~3~ 10 (e.g. MDF, chipboard, hardboard) matle?ifdy XoF
exanpl e, can be used. Other suitable nmaterials will be apparent to persons
skilled in the art. The reinforcenents can be glued, nailed, screwed or
wedged within the outer shell of the frane. Preferably, the reinforcenments
have one or nore grooves, channels or hollows to provide one or nore keys
with which the fire-rated structure can cooperate to firmy hold the
reinforcenents in place. Screws, nails or netal straps (for exanple) can be

i ded.,f Lng. inf wal | adj _th .
2 o et AARELUERIBIT! SHETUFE T2 Buirtible S8R RRYcA Bokh e
wi t h t hand a &wad $drairi 2brjoihed Whestih ARBNABr to've MdH ddyRABed@bove, the

rei nforcenents nay be of any one (or nore) of a variety of different
materials. In Figure 4A(1 ) the reinforcement 32 conprises a block which

has a pair o blaS 43441 1 r in.0 rQyi a key
whi ch can co%%éﬁ%@é%wpm@?é' F%’ %6¢R;ff'ée]-ﬂég? r%&ﬁ%ﬂ%séﬂﬁ?ﬁ]&l@r gﬁ%ﬁjﬁz, Ofk

r ei nf oralemimumi for pkamplejiank an inrer firerated Staidtes 24A( IR) thRNEMb3YinTdRVthe

rei nf or.cene tsa\{\néé]h an alternative key conprising an illustrative pattern

of proj/BReH difsrated, SHHEIUES LomRyisegep malisalladirefated; material sach)asgemes). show
al ter nghgd h ot Y toal £ f I : . exi t al
strap g%@@éésgpéeﬂé{g %élféiﬁ@lﬁl%vsz fb’)E %’rﬁ'gg Z?hfg\r/\rjqé !énhépgu\rﬁ@}]ﬁw % Haenéér?éﬁt' Ef)fr ovi de
a neanseXapnple gvay ibegashe Theicefrent cormthet powrablel fire agiedanaterinh prévidesethas wel |
as provfh,%_i%a k%t hat, can cooperate with the firerated structure. Figure
4B(1 ) WRSANGIEMRIVTINGy cement conprising a "slot-in" metal plate that
may be slotted into a portion of the outer shell. Alternative
reinforcenents are_shown in Figures 4B(2) and (3). Figures 4B(2) and (3)
show a substfigeiea?B yshowsha segord embodimentehersn whe finrser faeratedestruntural

stra . C S intQ t outer,shel.l,. .As sh i.n. Figure
2By 1o ielRies A FrEln8o GSabb i, dfiocldfr BRafble: Wiieh i€ Broviad wifos 51
whi ch dhe cutemsiioit isefotd thet demént or btigbuitbbleChETeRial, Os RabOtHehRevitih N fripecement
in pla 7 tdW 2~p~ 11 Figure 4B(5) illustrates a variety of

ce. 1 2~ ur e ) .
differ éﬁ%e'r%imﬁram@%mquw@rw@ﬁwngf n @Btwhigh maybe frmedrintegcaliyent

with k rk g i i infarc t. Wi th
Keye o BRID-Fahfh Or RECH B R e by Whiflne, £ efbrhuiel e BEGHdLG t
t he walgortien 2&ipefforms smrimportaht kmysore afiiohi will igtenbs idegttbdd2 NOhés tha@bor
flexible metal  stri S§8 glj{%?ﬁcan be secured to the wall, a reinforcement

with kdlAMe 5asbesp opifesishelh cpg beseckraddorthe ssbrfeatne 6t regrlarshaped

Cross SeehM M ERafpleC¥vé&yBI0-800Hnf aSB:o%g ?J E#Iy%geflll)/h‘égﬁﬁin A0t of the.

rei nforcenent having keys conprising’ S "Or SCrews

| i ght ershélshingtandire.eiTihkosideframe isgyreferablgtsseared b anw@henijabenktheFddor

heavi er, doorsd t he %ei.nflorcerr.et"cl{r Jray be bet ﬁgen 4-7rr$thi ck. The

r ei nf or FBWE ADY FRYY BISOJRCIdS deintareing members thatsan alspdesectiod & e walki t abl e

mat er a1|'hePénﬁiﬁciﬁbh@érﬁ@éﬂs"rﬁayﬁé?@é‘ﬁb@@sé&?#Fo?Iiﬁhfe?"ﬁrf&?ﬂ%l.e - can be used to
e, y to the wa i.e

secure the hinges, for exanp directl . through the

al um nium franme) without the use of reinforcenents. Fromthe above, it wll

be apparent t r,ahgll i.s not. .int to.provi de,any structural
support for %%%ﬁo%rgﬁ_ ’Q@Qfeh%@ E’Fhoé’tgﬁ%}é‘?‘" '§r¥?@ﬁﬁfd@@fié¢"§ﬂj h‘?n%‘{q?'gﬂ eRN%LINgs | d
for thdire-nated stivciire 2iAecars hltéretive, & FiravRlted BFubRird BoGIaTEIovRIddYon both
attractive. Support of the door is achieve attaching the door to the

db
rei nf orSiasepf e gubcirame avithin due ewtenshell sottihat therastershelbis completelyoilled
di'rectlpy thg fird Fatd structure - as in the embodiment shown in Figure 2A.

Previously proposed aluminium door frames tend to expand when heated and
the expansion can cause twisting and/or bowing of the frame. As the frame expands,




As nentioned above, in order to avoid gaps between the door ardj tihg/ faldbe,
it isrequired to fill the outer shell 22 conpletely with the inner
fire-rated structure. Accordingly, it is preferred that the comers of the
franmes are fully filled with the firerated structure. It is also preferred
that the finished franmes, when assenbled fromthe vertical and head janbs,
are architecturally acceptable and noﬁ3unsightly W th exposed screws, for
exanpl e. ' ~7 Pd 0 V 2004 12 Upper corners of the vertical janbs 12a can

be mt ' b h in Fi butt joined
e showinoed SpeieSeA R he Mot WElrarle kB 2o /2 was RN el ho"”
verti cagap.2a and head 12b janbs are to be butt joined then, as shown in

Figure 7, in order to ensure that the corner of the frane can be fully
filed with the firerated structure when the vertical and head janbs are

butt j oi ned, WaTo P} I papb 12b nust be
renmoved to J@%B’g&‘:’a‘b&? hsr %’)’lIJ‘:'I\g}I!'nl‘;ﬁe(?:i ﬁrgﬁ%ée}pp%f:@y Odrgé@%eggg&g% é?ltl}ée ﬁgﬁfﬁw \ﬂ"l'itt%'h

al | ows shedl, fihea-filletleditts thel Gitesrated striiclure, bistrainfdreed et theaire ¥3Rdagtelidigad 12b

j anbs of h? frgﬁe.,eg shown_in Figures 8(a) and (b), the vertical janb 12a
cannot @Cﬁ?pl bat, dhe  fkelifoad aphshowing RBdier| BMBting 1ofadhe hiramgois dredhoed t he
space Hmiohe P db ] j terr | IS
interr ﬁh‘lt on at ’ttﬁg f{r%gé%?’ %@H@kﬁé&é %o@%mg frétaﬂ:‘rr]% %%Fgﬂbé;ﬁ%@reyﬁvl ff1r‘1])_cul t to
fill withe firesofthakit heatsdup tessauickdy athusiahy twistid) bowisg de nedliirenst thee not
applicqﬁ%g to qitr d joints. The vertical 12a and head 12b janbs may be

j oi ned 8}%%??%? of nethods. For exanple, they may be wel ded together.
However, this nmethod is only really suited for those frames which woul d be

painted |later to cover any weld marks that mght occur during the joining.
The wel di ng Asmantiospdabaee dberg fire surrértiyba ddrgeframbérydft avddable)firerated! | y

| ded. i i.0L.nt _Ji i sible f th tsid f the d
(rane. qqoM ;s uodiS e Syl of (rBBeY BF et MR GoLOSTE o HERb oS e
can be Netal elbovs tahe rseisebptinié ty Wﬁi@ﬁﬂ%ﬁn? r&obdwing! A%d WiddeRl doorshgrel Of Nt
can be fulléﬁmelded on the outside of the frame and sanded smooth. Screw

fixi ng $15ceBHR to jshrinking psybusaings As the deorsl defomas gaps can appeambetweenhose

circu ' S | siple fromthe

out oi a5 SHECtE AiteFarle i e SuRE IR, i ar el Befeio i oot

pr ot r usarmhtherfeamése fornmed within the outer shell 22 of the vertical 12a and
head 12b janbs so that they can be fastened together by one or nore of a
vari ety of interconnecting devices 44. Figures 9(1 ) to 13 9(6) show, in
ghost, a varj gt i e - (1B A i fhin the
out er sheIIIE%}ngﬁgpgkﬁbﬁﬁtE?gﬁﬁggfﬁﬁapﬁgﬁgﬁ%ﬁ?@%%%égﬁﬁﬁgﬁé2@?%@L£§3 can
be st r dlagntsiqFiagairst Whidch JHe door dlurts miten inithe dldseanpesitidd’ withiatad fegné.ces

Co0.0° B B o P et o Pl o b e
fit w tdyon stdis tBriabRCARI EAIRRS bf BRSIr th MRchiVBs haBasIt Bﬂlgfggp Pagwéerfgth 0(5)).

The devi ces naK al so include one or nore strengtheni ng rgure 10(7)).
An al t slogsenddhe framey drigure 3 showsiatcross sadipnaloviewod mppartion sf ehewfitheseFi gur e

11. As h | s 4 for.med within th t hel | 22
that aroatsly Bonded BarheE & B &PR EnithEl Botfionad cpuRaits fse i &
exanpl eonbidersind ghp Hetiddn tHeoddit atidftheeink® the other janb (in this case a

vertical janb 12a) is provided with a correspondi ng nunber of screw hol es
50 which allow the screws to be threaded into the channels of the other

j anb. As i it i S TOREant t h | 42 i
et i af ned HaCiagne RE VLS s RbiBHE I BleleRsSHL iy, PllpeOrpUBRE Rcedy 71

t he | arsbap wihfeumirieunadepthnel 10mmeinrardgefEpioté R thedbbeEdgéd. NirsthieSaigvawn i n
Flgurgéﬁg nd é?A. As shown, an. internal sleeve 52 may be provided each end
of whi Sﬁﬁlgﬁ% sk end sgremd gmbodinents: thecdqaision is fleempdibyddlingrnproiedioge may

conpri ke -BAQ d Laur ) n_"LYy open
on one?)f%gébem((glgl 8'3'98}9122?9) ?{ﬂﬂaﬁfé‘ )ﬁ“%ﬁéatggd&[')%%é'%o@"s |b§1 P%?rk"dé'ﬁ@%g%ﬁ‘a%%ﬁt of

t he outprojestiosi 28 (Figywe @B) 2 H)¢ doanstopay I tieib iy, @ng followmgeargxpeitiignsf means
54 to allow for adjustnent of the sleeve width (Figure 12(4)). Any of the
sl eeves or interconnecting devices described above may be of netal, wood,
or even therno-setting plastic as the sleeves and interconnecting devices
only function to hold the janbs in place during the insertion of the
fire-rated




i 7 ~' Qf 204 14 structure. Once the fire-rated structurel fa8lbedt
installed, the function of the sleeves and interconnecting devices has been
performed. It will be understood that the invention has been described
herein by way of exanple only, and that nodifications may be nmade within
the scope of the invention. For exanple, whilst enbodi nents have been
described herein in relation to an al ¢hiniumouter shell, it should be
noted that other materials may be enployed instead. Simlarly, whilst the
fire-r d rycture described herein includes. a jraterial such ; enent,

it wil f“‘%é’@é{asi\ﬁbt@Eﬁ?ﬁﬁﬁe‘jﬁw&r“fﬁﬁl@ﬂit # Srojegtiondorms Pﬂéwmmﬁt@‘dgwal ci um
si | i catgtop behinehgrRloe}. - 1z 10 ~,~ Zol?~ 15 CLAIMS 1. A fire-rated franme

for a fire door, the fire-rated frame conprising a hollow outer shell and a
fire-rated structure provided within the outer shell for supporting at

or mor o rei i G Eann 08 R HrodlE pend g R 1S sl MathBoont o1

shel | ithicknesd of theralt@shel- 22°d Bt Heest dmid. 1OthEloitéR shellthickidd® wWere
wherein the outer shell is of alumnium 4. A frame according to any of

a ai s 1@ heorsategdearfmne.{ben the gap cerated by dhemeltingnputes sikelbgorneined withe fire
re5|. St afb 31Bhfh cflarance gap, for example, required between the door 14 and frame 12
would leave a large gap where the passage of fire is possible.

Furthermore, although the expansion and deformation of the outer shell 22 is
more related to the length of time and the temperature of the fire to which it is
exposed, it may generally be shown that a thicker outer shell results in a greater force
in expansion, twisting and/or bowing. A thinner outer sheli would expand at the same
rate, but would exert less force and thus would require less fixings and be more stable.
In view of this, the thickness of the outer shell must carefully be controlled. An outer
shell thickness of between 1-3mm is preferred to balance economic and safety
considerations.

As mentioned above, the aluminium alloys of previously proposed door frames
begin to soften and melt around 600-700 degree C, which temperature can be
reached within 10-15 minutes from the start of a fire. As a result of this, the traditional
methods of fixing the door to the frame, or to backing plates attached to the frame are
not sufficient to securely support the door when the outer shell softens and melts.

In view of this, it is preferred that additional reinforcements are provided behind
the outer shell 22 which are used to hold hinges and other hardware securely to the
wall even after the outer shell 22 has melted. For fire ratings above 90 minutes where
temperatures are in excess of 800°C the reinforcements could be of steel or calcium

silicate, for example. For fire ratings of less than 90 minutes, timber or timber based




5. A franme according to any of Clains 1 to 4, wherein at IeasMa;gQr?ﬂ@@n of
the fire rated structure conprises a pourable fire resistant t% fal. 6. A
frame according to Claimb5, wherein the fire resistant material is cenent.
7. A frame according to Claim5, wherein the fire resistant material is
calciumsilicate. 8. A franme accordi ng to any of Claims 5 to 7, wherein the
outer shell forns a nould for the poudfble fire resistant material. 9. A
frame according to any of dains 4 to 8, wherein the fire-rated structure

al so conpri a fire ted sub-frame. 10 A franme according to daim?9,

wher ei n %ﬁﬁf’r ED'PQP@HLZ@E&?% m r@*,éfgéﬁmp?e,ﬁav bg,uged. (Otherzsuitgble; . A

frame ageeid\gilibe ShRrEhill p Q@%ﬂﬁ&ﬁ?%ﬂ[ shell is rigidly affixed to
rval's. .

the sub-frame at regular Inte rane according to Caim10 or
Claim 11, wherein the outer shell is bolted to the sub-frane every 600 to

800 13. A-f di ng t i | gi in t t
SholT i s at + T ARG RERG ! B ed? rEiEd, fidefed Af wadhedwiininiBe RUkSH di ng
to any sHellCoRith® frame. 1Prendt8bRi Mhé h%irﬁ&%lelrnéd@'ﬂ#%soﬁepc?noinﬁ‘&bi anor gtion

projecting into the doorway defined by the frame. 15. A franme a Ing to

d ai m 1¢hanpeks @i hollows tgmspvide ong oporaredieys with which tha fine-ralei strudturenaan

di i i.ne t daor. sto ojects .a distance of,.10mm or
more | riorefaG B i nod 9 RifiokciingiSln BlaRB. RRRS. BB ctimesal Sfar ot
wher ei nexamepleyican s&girbvitad for tdelcalng IFe | iefiffolcBRTen™Md ol SvallPadjpeé® the
accor%g@to Claim 17, wherein the outer shell has a thickness of between 1

and 3 8. A frame according to Claim 1, wherein the one or nore

rei nforcenents conprise a block of fire-rated material. 20. A frane
according to Caim19, wherein the block is of steel. 21. A frame according
to d ai m 19, FighezsetA aht dBostemk aivariefy afatinfercemichtscihbiemadde émbloged with

accordi the fFa%g (3 ciavr\pn Jl'r? Figvﬂkxlgé S/iﬂ\nantdh fB.b IA%Crhe@e}rc?on?szfd Xlgjo?r%', the reinforcements may
be of any one (or more) of a variety of different materials. In Figure 4A{1) the
reinforcement 32 comprises a block which has a pair of screws or nails 34 fixed
thereto in order to provide a key which can cooperate with the fire-rated structure 24 to
hold the reinforcement in place within the frame. Figures 4A(2) and (3) show
reinforcements with an alternative key comprising an illustrative pattern of projections,
channels and/or depressions 34. Figures 4A(4) and (5) show alternative fixings
comprising a metal fish tail 36 and a flexible metal strap 38, respectively. The fixings
shown in Figures 4A(4) and (5) provide a means for securing the reinforcement to a
wall adjacent the frame as well as providing a key that can cooperate with the fire-
rated structure.

Figure 4B(1) shows another reinforcement comprising a "slot-in" metal plate
that may be slotted into a portion of the outer shell. Alternative reinforcements are
shown in Figures 4B(2) and (3). Figures 4B(2) and (3) show a substantially C-shaped
slot-in member 40 with an attached metal strap 38, that can also be slotted into the
outer shell. As shown in Figure 4B(4) the slot-in member 40 may be provided with a
number of apertures 41 which can cooperate with the fire-rated structure to hold the
reinforcement in place.



11'71" E~.f 17 23. A frame according to any of Clains 1, 19 td 23jpuwpgakin
the one or nore reinforcenents conprise one or nore keys which cooperate
with the fire-rated structure to retain the one or nore reinforcenents in
pl ace. 24. A frane according to Claim23, wherein the one or nore keys
conprises one or nore nails, screws, channels, depressions, notches, fish
tailed pieces or flexible nmetal stripdl 25. A frame according to any of
Clains 1, 19 to 24, wherein the one or nore reinforcenents are secured to a
wal | adj aceng. t he Te. . 26. A franme ording_.to C ajm25, wherein the
rei nf or cerrenlt:’gh'éer %é@ﬁﬁ?gﬂ%? 9 ?5arﬁﬁehé OBaﬁfcﬁmfg r@iﬂfgrﬁggepfgrcogwwg, ifoq {afe
door. 2{6. righf, r&neinfereeRénfavitP k_é?é'ld%{n‘?&%ihd‘% Gt Bng"BRE CA r}"%s?1h?ailf R,

J

conprises a pair of spaced vertical janbs and a head janmb affixed thereto.
28. A flelfarcgaast wikty keys comprising, awair of flexible medal $itps 38 whicht camibeed at

each e [ . he.vertical janmbs. .29. A frane accprdin
to C aP%%?@%g%g\?ﬁﬁ,e%gﬂﬁ@ﬁ%?%?ﬁtsvgﬂhﬁ%%omg ng ﬁcﬁ'ﬂ@@go%'@afnaéﬂﬁyg(ﬁ’ort?on
di r ect | yetadstripc88biichntarh bs seeareriol the wAll, bl ieiffoicarient With%egb RofipiRigy for
receiving at |l east a partion of the fire-rated structure. 30. A frane

accor di b of) ishntalls 3@nar seinfarpemeshof| Hitshapedi erosa sactieacwitbnal key a
td f ical . . ing.to ¢l aim 30,
ecpectofoffo iy 6 1488, hd T ot SR TER AR BALD cno

t o one hditstdrescrews Bdal j anbs and to the head janb, respectively. 17 P~
GE t~ 2054 18 32. A frane according to Claim 31, wherein the outer shell
conprises internal fixing neans forned therewithin, the fixing nmeans

o anot her . 133, ToLtOBR, Mo MR nER  BRAES Wefw et gt i BIEE £8E L

upon arfjeayierciearaste reinfarcementanay thechetmeecor 447mm thicker Troon neinforcamestyi ces

are ho'rln?tﬁ'/\/ B oq‘l Lv%’dt hs‘?eel, calcium silicate or any other suitable material. As an
alternative, expansion bolts - for example - can be used to secure the hinges, for
example, directly to the wall (i.e. through the aluminium frame) without the use of

reinforcements.

From the above, it will be apparent that the outer shell is not intended to provide
any structural support for the door. Rather, the outer shell purely functions as a mould
for the inner fire-rated structure as well as being cosmetically attractive. Support of the
door is achieved by attaching the door fo the reinforcements which are fixed either to
the fire-rate structure or directly to the wall.

As mentioned above, in order to avoid gaps between the door and the frame, it
is required to fill the outer shell 22 completely with the inner fire-rated structure.
Accordingly, it is preferred that the comers of the frames are fully filled with the fire-
rated structure. It is also preferred that the finished frames, when assembled from the
vertical and head jambs, are architecturally acceptable and not unsightly with exposed
screws, for example.




pourable fire resistant material to flow therethrough. 34. ﬁﬁf;gge : '
according to Claim31 and Caim 32, wherein the one or nore i nterc%qpr!iecti ng
devices conprise a flat netal plate, attachable at each end to the fixing
means of a respective janb of a pair of janbs to be joined. 35. A frane
according to any of Clains 31 to 35, wherein the interconnecting device is
substantially "L" shaped. 36. A framel4ccor di ng to Caim31 and O aim 32,
wherein the one or nore interconnecting devices conprise an "L" shaped

fl anged ne h t | osel y, .abut each end wit t |eas ortion
of a respegﬁig é%eﬁ'jc%grgfoﬁﬁ%géﬁc%lﬂar@ﬁb@atc@%t%e JTHy (ﬁ? Pr@%e%ﬁ?m&)e%(‘ﬂs
conpr i sghegvriin Figlre BCoPEah e Biat piedhs SRBIWAdN Figlrd &nd daridty of alfRfestoor
supportabl e thereby. 38. A kit for constructing a frame according to Claim
1, the Methogdsay BE #§eda hol | ow outer shell conprising a pair of vertical
janbs and a head janb; and a fire rated structure insertable within the

hol | ow outer shell. 39. A nethod of constructing a fire-rated franme for a

fire door, tlhthereddioal t2=mand Hiead 1Ahejamtbansrettb: bec DO idibed thth, ashshomeiinout er
shel | fFF_om a_pair of vertical janbs ~ ~~04d 20 19 and a head j anb;
and at Tgu& 7.J8.arder (o ensurg thatdhe geeer siéhe framencan be fdly led withithe firer e
havi ng | Lk B 40. A
ot hod SeasABretuh ) M VGREAIErE hoad e 3 bott Biidt pdioh of oo™ .
st ep ofstopd2enftthedaddejauwdr 1 2lo mhust ebremaoved tbegpatet a Vihreugh"athanhel 42aat | anb.

Step, (hE ek PiRodaRth MR Alovis e riad FBRewR 81 Bohithe Vel 2er 1 n

outer siifl head'#2b farfiBs Bpﬁwéﬁélﬂégi@sﬁ&vrQr@Fig}J@s 8(af9RA Ir@ Rk v&fitAMjai® the

filling step, the step of securing the one nore relntorcenents ‘to a wal l
adj acent2a eannes simplynde dtedagaingidae head jamibg 2b@sdhis wouldicauss tHeospares 2,

cubrt r g Bie et B Id bb el by e hei dimb s Ra@i ater ai ng
to O aitap4d,a FRmgh Slobe frahfs @bkl Bé veh) affidultot flewRl s firdifdtbd lsButfife One or

more sub-frames at regular intervals.
Obviously, such considerations are not applicable to mitred joints.

The vertical 12a and head 12b jambs may be joined by a variety of methods.
For example, they may be welded together. However, this method is only really suited
for those frames which would be painted later to cover any weld marks that might
occur during the joining. The welding can be spot welded (from the back, for light
doors) or fully welded. This would leave a joint line visible from the outside of the door
frame. If this joint line is not acceptable to the client then the joint can be filled with
metal putty and sanded smooth. Altematively, the joint can be fully welded on the
outside of the frame and sanded smooth.

Screw fixing of comer joints may be used as an alternative to welding in those
circumstances where no welding work or screws must be visible from the outside of
the frame. Internal fixing means such as ribs, fins or protrusions may be formed within
the outer shell 22 of the vertical 12a and head 12b jambs so that they can be fastened
together by one or more of a variety of interconnecting devices 44. Figures 9(1) to



45. A nethod according to any of Clains 39 to 44, wherein t'hjezfié‘“%ﬂf step
conprises causing at least a portion of the fire-rate structu eN 0 ’&)yv
into the hollow outer shell. 46. A nethod according to Claim45, wherein at
| east the portion of the fire-rated structure is poured into the outer _
shell from above the head janb. 47. A nmethod according to C aim45, wherein
at least the portion of the fire-rated3structure is punped into the outer
shel | . 1 ? MOV 20t!4 20 ABSTRACT A FI RE- RATED FRAME FOR A FI RE DOOR AND

Fi o r XA, B Bt Gt B FORG) BT Rosee 58t sy o Bmed M e

struct upgtePshgir2ei ded wi thin the outer shell 22 for supporting at |east one
fire-rated door 10,20. A nethod #or constructing a fire-rated frane 12 is
al so disclosed. FIGURE 1A. 2A .AU. A b.Av .A.AQ .AY .A .AQ .Af .AY/.AQ

r.A8< . AQV/ . AGhAwnAn 'ﬁ&ufg‘/ 10§th§‘?ﬁljel:c<o?mtecting devices 44 can be straight (Figure

10(1)), or for more rigid frames "L" shaped devices can be used (Figure 10(2)). The
"L" shaped devices can be flat (Figure 10(2)), or shaped with flanges (Figure 10(3),
10(6) & 10(8)), or bent to fit within the projecting portions of the two jambs (Figure
10(4) & 10(5)). The devices may also include one or more strengthening arms (Figure
10(7)).

An alternative arrangement for butt joints, for example, is shown in Figure 11.
As shown, one or more channels 48 are formed within the outer shell 22 that are each
capable of receiving a screw therein. Th.e jamb (in this example the head jamb 12b) to
be affixed to the other jamb (in this case a vertical jamb 12a) is provided with a
corresponding number of screw holes 50 which allow the screws to be threaded into
the channels of the other jamb. As mentioned above, it is important to ensure that a
channel 42 is maintained between the two jambs to allow the fire-rated structure to fill
the jambs.

A further altemative arrangement for mitred joints is shown in Figure 12 and
12A. As shown, an intemal sleeve 52 may be provided each end of which may be slid
within a respective jamb to be joined. The sleeve may comprise a hollow "L"-shaped
body (Figure 12(1)), an "L"-shaped body open on one face (Figure 12(2)), an "L"-
shaped body of similar shape to that of the outer shell (Figure 12(3)), and may include
one or more expanding means 54 to allow for adjustment of the sleeve width (Figure
12(4)).

Any of the sleeves or interconnecting devices described above may be of
metal, wood, or even thermo-setting plastic as the sleeves and interconnecting
devices only function to hold the jambs in place during the insertion of the fire-rated
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(calcium silicate, for example).



x8*| aBPp) 1f 10% & ()--10% & ()-*S#L0% & ()-) SH10%B & ()-p ' f 1098&.()s
!p#|10%} %‘ O-j |@nuj " @v10% & ()- 10} 10} 10} COS#10% & ()- 174 zms

| 7S#10%b& ()-1 4] 10% & () - 2S#10% & () -, | Ba?] @ pSH#L0% }& ()- F! #10%1}& () - 10
%4 & ()-< 6#10% & ()-6#10% & ()- 109 & ()-B}y ! "# PB4 10}} 10}}

10}}16, p#10% 1 & () -

“UDH10% & () -\ $pH10% & ()-! " p#10%ba& {$- Fc10% & () - #24dEPB4 10} }
16410% & () - 6#10% & ()-J 10%4& ()- < 6#10% & ()-10% & ()- %WO0%R& ()- 3' &
}1?PB4 INisP#10% & () -p* 10% | & () -

Up#10% HRTNPOS6#1090T& () - ! SHL0% & ()-10% & ()-& t 0! bC 10}}J
10% & ()- 10% & ()-s$109% & ()-Y 10} 10} 10} 6S#10% & () - pl 4f

10% & (SL-O! 1M " a#\ $a?bC -

10} } ! pSk10%A &re-yatedfreang for(g fitevdnorothesfieyrategiftaveaginiprisingageiiow-outer

Sovne el abE RS Brobied Stin the outar, skl or suppggting. at feast

one fire-rated door, wherein the fire-rated structure comprises one or more

reinforcements.

2. A frame according to Claim 1, wherein the outer shell is non fire-rated.

3. A frame according to Claim 1 or Claim 2, wherein the outer shell is of
aluminium.

4, A frame according to any of Claims 1 to 3, wherein the fire rated structure

comprises at least cne fire resistant material.

5. A frame according to any of Claims 1 to 4, wherein at least a portion of the fire
rated structure comprises a pourable fire resistant material.

6. A frame according to Claim 5, wherein the fire resistant material is cement.

7. A frame according to Claim 5, wherein the fire resistant material is calcium
silicate.

8. A frame according to any of Claims 5 to 7, wherein the outer shell forms a

mould for the pourable fire resistant material.

9. A frame according to any of Claims 4 to 8, wherein the fire-rated structure also
comprises a fire rated sub-frame.

10 Aframe according to Claim 9, wherein the fire-rated sub-frame is of steel.
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the sub-frame every 600 to 800mm.

13. A frame according to any preceding claim, wherein the outer shell is attachable
to a wall adjacent to the frame.

14. A frame according to any of Claims 1 to 13, wherein the shell includes a
projecting portion projecting into the doorway defined by the frame.

15.  Aframe according to Claim 14, wherein the projecting portion is a door stop.

16. A frame according to Claim 15, wherein the door stop projects a distance of
10mm or more into the doorway.

17. A frame according to any preceding claim, wherein the outer shell has a
thickness less than 4mm.

18. A frame according to Claim 17, wherein the outer shell has a thickness of
between 1 and 3mm.

19. A frame according to Claim 1, wherein the one or more reinforcements
comprise a block of fire-rated material.

20.  Aframe according to Claim 19, wherein the block is of steel.
21.  Aframe according to Claim 19, wherein the block is of calcium silicate.

22. A frame according to Claim 19, wherein the block is of wood.
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24. A frame according to Claim 23, wherein the one or more keys comprises one or
more nails, screws, channels, depressions, notches, fish tailed pieces or flexible metal
strips.

25. A frame according to any of Claims 1, 19 to 24, wherein the one or more
reinforcements are secured to a wall adjacent the frame.

26. A frame according to Claim 25, wherein the reinforcements are affixable to one
or more fixings for supporting the door.

27. A frame according to any preceding claim, wherein the frame comprises a pair
of spaced vertical jambs and a head jamb affixed thereto.

28. A frame according to Claim 27, wherein the head jamb is butt joined at each
end to a respective one of the vertical jambs.

29. A frame according to Claim 28, wherein each end of said head jamb includes a
cut away portion directly connectable with a respective vertical jamb to form a channel
for receiving at least a portion of the fire-rated structure.

30. A frame according to Claim 27, wherein the head jamb is mitred at each end to
a respective one of the vertical jambs.

31. A frame according to claim 30, comprising one or more interconnecting devices
securely affixed at each end to one of the vertical jambs and to the head jamb,
respectively.
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interconnecting devices to secure one jamb to another.

33. A frame according to Claim 31 or Claim 32 when dependent upon any of
Claims 5 to 7, wherein the one or more interconnecting devices are hollow to allow the
pourable fire resistant material to flow therethrough.

34. A frame according to Claim 31 and Claim 32, wherein the one or more
interconnecting devices comprise a flat metal plate, attachable at each end to the
fixing means of a respective jamb of a pair of jambs to be joined.

35. A frame according to any of Claims 31 to 35, wherein the interconnecting
device is substantially "L" shaped.

36. A frame according to Claim 31 and Claim 32, wherein the one or more
interconnecting devices comprise an "L" shaped flanged member shaped to closely
abut at each end with at least a portion of a respective jamb of a pair of jambs to be
joined.

37. A fire door comprising a frame according to any preceding claim and a fire-
rated door supportable thereby.

38. A Kkit for constructing a frame according to Claim 1, the kit comprising: a hollow
outer shell comprising a pair of vertical jambs and a head jamb; and a fire rated
structure insertable within the hollow outer shell.

39. A method of constructing a fire-rated frame for a fire door, the method

comprising the steps of: constructing a hollow outer shell from a pair of vertical jambs
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40. A method according to Claim 41, wherein the constructing step comprises the
step of connecting the vertical jambs to a respective end of the head jamb.

41. A method according to Claim 39 or 40, comprising, prior to the filling step, the
step of securing one or more reinforcements to the inside of the outer shell.

42. A method according to Claim 41, comprising, prior to the filling step, the step of
securing the one or more reinforcements to a wall adjacent to the frame.

43. A method according to any of Claims 39 to 42, comprising, prior to the filing
step, the step of securing one or more sub-frames to the inside of the hollow outer
shell.

44. A method according to Claim 43, comprising the step of attaching the outer
shell to the one or more sub-frames at regular intervals.

45. A method according {0 any of Claims 39 to 44, wherein the filling step

comprises causing at least a portion of the fire-rate structure to flow into the hollow
outer shell.

46. A method according to Claim 45, wherein at least the portion of the fire-rated
structure is poured into the outer shell from above the head jamb.

47. A method according to Claim 45, wherein at least the portion of the fire-rated
structure is pumped into the outer shell.
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A FIRE-RATED FRAME FOR A FIRE DOOR AND METHOD OF CONSTRUCTION

A fire-rated frame 12 for a fire door 10,20, the fire-rated frame 12 comprising a

" hollow outer shell 22 and a fire-rated structure 24 provided within the outer shell 22 for

supporting at least one fire-rated door 10,20. A method for constructing a fire-rated
frame 12 is also disclosed.

FIGURE 1A, 2A




