: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
invention 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
structure ; Arendd §t if: YAl St eel .
Pr ef er abl ywrﬁgltlgﬁtalte:r shdeol??’ \?gﬁé}ti%"y?g?%%g@&?ﬂ? ?ﬁéﬁﬂéﬁﬁe}%ﬁgﬁgﬁ fflFéégul ar
i nt er veare typigallycnotiveyy lalirastivey 16@0ntrasts d0mfire rated dooes bavingj foriexappdd,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

ui L g 165, 16 Wbk o 1 5BrdBP of e o TRIE thE'BLRY LS 1

pl ace. e one or nore keys na i ails,

channelpsritiedespsiceris theoffichefor eixaalplé,aidnesitan o dastesydd. eRhdiiurebbthe
strips. Prﬁ_f erz%bly the one or nore rejnforcenents, are secured 17 ~JCV
20u4 4 NAS-e,ted Afare AN PREUT Veiveauiekly a%ithe Jelaliveli: lowmaelings goisk of

af fi xalledwk K {Xd ﬁboc‘“r j ; r t he
frame corrprieggggéeggpfmgﬁﬂs%gce rei/r@?st;l ca %jtgﬁggeg%.gﬂgggﬁ@ngéﬁ@ed

t her et do filteen meindtgsantherbighitenperatures thatiqaitkly aesuleiromtafie. reatiesove one
of the t.ical, janbs - i ich case, each_end of said head janb

i ncl udee\(’ghdt{h%a oharre Bﬂt%f@&ole? %ﬁ‘ﬁ@éﬁﬁ%ﬁe@t%t‘? Fayse Blepg'é}ﬂe\ﬁ@ rg%}iti cal
j anb t @ éGhmonpfdtRartivegow SRpBIIGr &iise | lof fichat ed
structure. Alternati vellvy',9 ?he hgad | gravébadrmy bgﬁ%?@m%ﬂg?@g%%ﬁ?egfg Sﬁjgha

r espectd gedreadhan thensamercandu lopgebsuppdrhthetdooh whichegarothenaollapsesout of

i nter cqﬁg(ﬁ% 'eng devi ces may be securely affixed at each end to one of the
vertical ] S and to the head janb, respectively. The outer shell may

conprise internal fixing neans forned therewithin, the fixing neans

cooperating with the one or nore interconnecting devices to secure one janb
t o anot her . Inorderto 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



The one or nore interconnecting devices may conprise a flat neqa? Q}ﬁt
attachabl e at each end to the fixing neans of a respective janb OW é 5@?&
of janbs to be joined. Preferably, the interconnecting device is
substantially "L" shaped. Preferably, the one or nore interconnecting

devi ces conprise an "L" shaped fl anged nenber shaped to closely abut at
each end with at least a portion of a%espective janb of a pair of jambs to
be joined. Preferably, the one or nore interconnecting devices are hol | ow

to all ] i t material, f e, flqw.
ter et HPGIBRTAUT GBL BN c AN TG AECBIRD L6 M ERRE DB fer e i s
provi deghriaty of GiffdRRI RO aBGIIO HEhRVETREPa sﬁ?ojﬁﬁH;%ﬁ@%ﬁF n&B%han four

fire-rated door supportable thereby. . n accordance wth
a third@Epect of the invention, there is provided a kit for constructing a
frame as described herein, the kit conprising: a hollow outer shell
conprising a pair of vertical janbs and a head janb; and a fire rated

structure irRrefdrablye thié odtar $H IBOMdIRAtORHIE. SPRIdrablyl 176 GRIEHSHR i dfh a
fourth aspect of _the invention, there is provided a nethod of constructing

a fire-3emniym, Jie firgrrated pirdcttsomayt ermpiisehatlleeshpne diretesistantsmateriabs :

anb;  ansarop, 2 1o gidtiort M thel 8 fed Bttt “Glons, o a8 "o

st r uct uesistamt froateriche Thé rfiee rresieléntimateiﬁailaﬁaY bEn€ora@nStI SAILIURD sHiEAR. Ny
conprise the st janbs to a respective end of

ep. of connecting the vertica
the hed g¥gNt rlif 57 BYeLgree tFéPFeﬁWEPH@(H dsiplongissa mewldy for dhe Hourable; firg st ep,
the st g@sifantfsdtefinlg one or nore reinforcenents to the inside of the outer
shell. The nmethod may al so conprise, prior to the filling step, the step of
securing the one or nore reinforcenents to a wall adjacent to the frane. In

ddi tion, t th ] ior to the fili . the st f
cotur i ng onal s Tirsiated BuERER At sl ohinristue 6e reted S TraReoMRh Tiad |
Pref er ajd uf stde® PrchaabyOMY beRs dHet i§ _tr@iw?fafﬁ}{efda@iﬁégs-]&tflﬁaﬁiét &t reﬂ;L%H to

the one or nore sub frames at regular intervals. The filling step
conpr i detepls i vhieh manbe evepnoB00 do 890mme thiany evard, tts poeferred ttbatf thew i nt o

the' hol 0tk 4R aBEBHAble & o\ BRI IO RG] the TiTe-rated structure

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



be poured into the outer shell from above the head janb. Altern % m@by gt
| east the portion of the fire-rated structure may be punped intb am
shel | . Enbodi nents of the invention will now be described, by way of
exanple only, with reference to the acconpanyi ng draw ngs, in which: 77
t~ Qd 2004 6 Figures 1A and 1 B show a single fire door and a double fire
door, respectively, each including a f4re-rated frane according to the
invention; Figures 2A and 2B are each cross-sectional views of a vertical
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 fleql af:l{a%@ﬁt thE'fEHiﬁ@S ér@?ﬁ%nﬂ%n%ﬁ%ﬁ Wi 154 % 1%5@%36%@8%&%%@ S

that may be enpl oyed wit rane shown i n gures ure 5
shows mforsapmmn@ﬂm dlotzr vertical janb and a head janmb thereof have
been mtred together; Figure 6 shows a door frane wherein the vertical and
head j anbs have been butt joined; Figure 7 shows a cut away head janb for

butt | oi ni ngPférabRy, Vs Fiapwd cbﬂfﬁﬁse?'eﬁkléi? o sﬁaea@ VeRtidal j@fbs HpRda il for

butt joining wwth a vertical janb; Figure 9 shows a variety of internal
fi xi ng jamdnalfixed gigretor 0Tee dweddambr ey yoeobutt jninadsheadt end taeviespsctivei gur e

i gur o 008 B Ble RRe s BeR s R VBTET Phsg tnsit S bP ik Pad 171N e i 1o
j anbs. dtitgway dotfiors HvecthecoHrestabie aith GNRlspetam \ﬁértléﬁlljérﬁﬂ th G ag:haﬁnél

fire-rated frane accordi nrct; to a first and second enbodi nents of the
i nvent iT@Rreceiving at least a portion of the fire-rated structure.

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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A further alternative arrangenent for mtred joints is shown |n gure

and 12A As shown in Figures 1 A& 1 B, a fire door 10,20 conprises a
fire-rated frame 12 and a fire-rated door 14 supported by the frame 12. The
fire door may conprise a single door 10, or a double door 20 having a
single frane 12 and a pair of fire-rated doors 14 supported thereby.
Preferably, the door frame 12 has an dttractive outer surface of an
attractive material, such as alunlnlun1 that typically is also non-fire

rated. The o OSI ion and cgnstructio f the fire-rated door is I
known and wi & o anee. with a <9'4asn€&E Ozéﬁmmmlpnd&%e.l%wow gbiank ttm%f

frane Igre@iBling esfranedhs d%chSé&'we%rﬂ Kt dioi ned
thereto in a nagfmer to be later descrll béeig@ tg&ngﬂgngnaFﬁ(gureggteP&hel door
franme 1COMBRIIRING Sepail bbivedigabjarebs sinel la head gamdbi; warichiaufinef cated xstrymtere and
an inn tr tur In this enbodinent, the inner fire-rated
struct 3&%‘2']&%@%%@&@% rﬁ’ﬁﬁ % lf}'ﬁﬂe-rat ed materi al such as cenent.

Advant ageously, the hollow outer shell 22 fornms a nould within which the

cenent, for exarrpl e, may be cast. The cenment, or other pourable fire-rated
mat erial, pr Ig\aceeiange with a fewth agmairofttm@lrwenhom rthete isfirgvided 2Bnsthods a

second S cture, 24 ncl.udes .a
fire- ra(ﬁr%%gtrggq]{rgawé%éﬂ fpﬁpég{gﬁ%ﬁé é@gﬁf}b %Pgﬁo@rﬁ & h(?e%t W’ﬂfn n the
out er sdumistrublirigpa éolltve cueevesHell fsm @i pegr oﬁ%rﬁ@éﬂ;@mﬁﬁtaﬁﬂl@head fandttnd at

t herewi t hin steel sub-frame 26 includes a ecting portion 28 which

may be 'P%?fmﬁTY %{"Bgrtaﬁlq&ﬂ% shelk with Qjﬁrefrﬁéﬁﬁbswctwéﬁ fosmy thetfisg-rates: deer by
wel di ng; r\f}\ﬁr exanpl e. The projecting portion 28 perforns an inportant
function which will later be described. Once the door frane has been
assenbl ed, the outer shell can be secured to the sub-franme at regul ar

i nterval s, r exa ev 600- 800nm ,so as to physically restrain

di stortion o etﬁ%né{ﬁ'@%gcﬁi‘?ﬁ/ﬁlfyacqmp@se e stepefr gennecting HP%V%TF'%'IJ?"@@cured
to a vwabla ApREARI chd of B0hehd Zéfﬁbarﬂef&é(blg e r‘nBﬁlo‘dd&rﬁﬁﬁéHs%ﬁbPﬂ) fi‘i%”bers
that can al so be secured to the wall. The feinforcing menb

necessdfling gep] thghstep of isesuting ove oRIMeieaeinforceRiants & g, mside cofuheroushérel I is

Bt or nettel, hetibiheidPay dibe odiEuah erobfn ine g spalte Shpistrodintlieot (e

sub- f r ae o rbiereinferceniatits S8 Mallsijidedt o e Pather shell is conpletely
filled by the fire-rated structure - as in the enbodi ment shown in Figure

2A. Previously proposed al um nium door franes tend to expand when heat ed

and the expapsiof: a i SLI nd/ or ing of.the fr . JAs the

frame expanaH é&’d]q&r?%% Bfe?h‘%ﬂjé%Q%Eﬁ’s“s?ari’r@g%a&‘ebﬁlt%éﬁpc ﬁged%SP ﬁd t he
frame aseduting ohierer were passranetgthd ingidaadr thEMdllo elefRhel FrbRyawyed in
t he pregentl%PEro posed door as the hollow outer shell, when filled wth the

fire- r dhednethet Gamrrisesstheestap i ct@ching: the outee shell &itha E’U@tQErl’EO@J&lldb't hat
t he "K‘F‘elrhé@ﬁfjreg NMkRGENd/ or twisting of the frame is reduced.

Furt hernore |re rated structure helps to insulate the side of the
frame away fromthe fire so that it heats up | ess qU|ckIy and t hus any

tw sting, or nelting of the frame is dela . As nentioned above,
there are cﬁﬁeeﬁpngﬁt&pl rﬁ?’!}gomﬁ’ﬁ‘ﬁ%rcakl?mg\%ﬂ?aé% Iaéx%/rf'?réof thediredats slructyes e’
doors s qlolw itits e Hoﬂﬁwtdu[@eéheﬂr ABEaLt e Vébrﬁm?ﬁ‘\é reX¥atdd Qﬁgﬁtuﬁ?ﬁ

Met al doors are susceptible to warping ting or OWI ng doors
are sudxepouneddntotheheitek ishgll dron tabnven Qhe head harmhooAHernaflmlm afglepst thaen

appear ;}%?ttlél\r'? &ftne 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:



the door and the door frame with the result that the fire can P@%?Y Zﬁﬂ;\/\een
the door and the frane. It is commonpl ace for door franmes to includ

proj ecting portion, known as a door stop, against which the door abuts when
in the closed position within the frane. Wth the above nenti oned

previ ously proposed alumniumgap it is conmon for these door stops to
nmelt, and failure of the door to occurfas a result of the gap between the
door and the frame. Figure 3 shows a cross sectional view of a portion of

one of these-previousl oposed frames., A failure of th rojectin

portion 30 g%'ﬁF Sgﬁz\;@nﬁiﬁs Vg %Bﬂ’?ﬁ%ﬂ&ménaébd%ﬁ%%g?ﬁer%%cﬂ % t he
frane. ddachondetingta ﬁﬁé—l%vécﬁirﬁm@'ﬁc‘é:oﬁiigﬁk@fﬁe ihbedtonPreferred that the frame
i ncludes a door stop with a m ninmum depth of 10mmin order to protect the

door edges. [riguiase2:a sonle2B se eiash cross-sectiondl vsiewsraf awdrdidainamtbsof & tiiee-door

stop is ropectin rtion 32 (Figure.2A) with the

fi re-ractageg:{s r?]&c cggatdlh%ﬂg%ars&a isﬁcﬂagggf%ngpﬁﬂééﬁ(ﬂﬁ? g]"@ﬂt"i”bn 28 (Figure
2B) in the deigures3 shows a drbésSsyRibnabiew d?lal sreliBasiPropddd dbbréfame;l 7 Pl ~
V 2004 s the outer shell, the fire-rated structure filling the projection

fornms an i nconbuskigyies d8opndt 4B show el varietd efrreinforcesants thak nmay dei hood
of gap 1 : i L d .he thickness of the outer
shel | %E@ggdﬁqﬂgég@@f ﬁ'ﬁ‘#ﬁ”ﬁ%ﬁé&%’%éﬁaﬁn t hi ckness were to be

great er t harFigorg 5 shewstahdogafparneasticrdiny veftizaninit Bed aUhedd it thepesbi ned
wi th the 3-5mmclearance gap, for exanple, required between the door 14 and

|
frame 1P¥RRAE MigHogele.ge gap where the passage of fire is possible.
Fur t her mor e, Figl i hBWsNE dBBP RGP RhaRsh Rh o 22
is nore rel atgg to the Iengtﬁ of e?\l%re angﬁ% ﬁ%ﬁitﬁé’rr%@jr ﬁ%ﬁ?@g"aﬁgﬂﬁé’eﬁ%%@ to
whi ch ibutijeinedposed, it may generally be shown that a thicker outer shell

l'ts in a. f i i op,. twisti 1d/ or howi.ng, A thi
buter shel Taguee Showsh it shad HeagaRE el Dk lomiae Phaarica 48t or co ang.
t hus woul d fﬁguie@sh&%aﬁiiﬁﬁbﬂﬂ%a%ﬁﬂnﬂﬁfo%lﬁg j@@ﬁ.@'\ﬁthépﬁgigﬁwaﬂ{b-thi s, the

t hi ckness of _the outer shell must “careful ontro An duter shell
t hi ckness ofFigéte®shows anariety ofirtesal fidingoneamsince econonmi ¢ and safety

consi derati . i Qn the al.um ni.um all oys of previously

pr oposed dogirﬁla‘f"‘re:froegﬁ(g}ééﬁHgﬁgégoﬁ'ﬁgwogﬁ'&% #e¥PeRind 600- 700 degree C,

whi ch t enperRijuree! Loitowsan efehvaiaianged@nirbuysihg 4 ﬁai\rbhgn%érahdof a
fire. As aresult of this, the traditional methods of fixing the door to
the frame, drours packhavg gnadkemativeevengementdor mitred deipingoof eupaircofent to
secur eljgn.,ggpport t he door when the outer shell softens and nelts In view of
this, it 1s preferred that additional reinforcenents are provided behind

the outer sheagure2P2Avshows ar eross edctiondi sialv bf ngesd agingtdier filkaatbframe
securely to,.th || even after the outer shell 22 has nelted. For fire
rati ng&Cy Fﬂ}'%ggb‘\"‘l\%ﬁﬁpg§e\ﬁﬁﬁg@m@%eﬁﬁﬁfé@em”@nt'@ﬂ-excess of 900C the

rei nforcenents could be of steel or calciumsilicate, for exanple. For fire
ratings of less than 90 m nutes, tinber or tinber based 171~ ~~J

2t ~~3~ Aturther glteiviaitlye alriappesiedt fananittbd joinfs isshewn dh Figues 12amdpi ZA can be
used. O her suitable materials will be apparent to persons skilled in the
art.

As shown in Figures 1A & 1B, a fire door 10,20 comprises a fire-rated frame 12
and a fire-rated door 14 supported by the frame 12. The fire door may comprise a
single door 10, or a double door 20 having a single frame 12 and a pair of fire-rated
doors 14 supported thereby. Preferably, the door frame 12 has an attractive outer
surface of an attractive 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



The reinforcements can be glued, nailed, screwed or wedged W t{{{i\h 200 outer
shell of the franme. Preferably, the reinforcenents 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

pl ace. Screws, nails or nmetal straps (for exanple) can be provided for
securing the reinforcenents to a wall ‘adjacent the franme. Figures 4A and 4B
show a variety of reinforcenents that nmay be enployed with the frame shown
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fire-rated structure 24 to hold the reinforcenent in place within the
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menber 40 with an attached netal strap 38, that can also be slotted into
the outer shell. As shown in Figure 4B(4) the slot-in nenber 40 may be
provi ded wi tiigdrendRisbowsta momg ressbottimeht whetain the inrear dfire-raiedhstruoture
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met hods may be used. If the vertical 12a and head 12b janbs are7 tja)'be2ibut t
joined then, as shown in Figure 7, in order to ensure that the corner of
the frame can be fully filed with the firerated structure when the verti cal
and head janbs are butt joined, a portl on of the door stop 32 of the head
janmb 12b nust be renoved to create a "through" channel 42 at the back of
the janb which allows the fire-rated fructure to fill both the vertical
12a and head 12b janmbs of the frane. As shown in Figures 8(a) and (b), the
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head | agdip. This interruption at the top of a 7ft high door frarre woul d be

very difficult to fill with the fire-rated structure. Gbviously, such
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the scope of the invention. For exanple, whilst enbodi nents have been
descri bed herein in relation to an




al umi ni um outer shell, it should be noted that other materihifshfy2lbé

enpl oyed instead. Simlarly, whilst the fire-rated structure descri bed
herein includes a material such as cenent, it will be understood that other
materials may be utilised instead (calciumsilicate, for exanple). 1z 10
~ ~ Zol?~ 15 CLAIMS 1. Afire-rated frane for a fire door, the fire-rated
frame conprising a hollow outer shell and a fire-rated structure provi ded
within the outer shell for supporting at |east one fire-rated door, wherein
the firge-rated structure c rises._ogne or mpre. rejnforcenents. 2. A franme
accor di 15 TRSEE el uchEs sl e nErcios ThBRS Pracambusiblexdoor {1 ame
accor digtgp behiddahedbopr C aim 2, wherein the outer shell is of alum nium

4. A frane according to any of Clains 1 to 3, wherein the fire rated
structure conprises at |east one fire resistant material. 5. A frane

according t [ . , Wherein at | east .a.portion of the fire
r at ed struc%@g&ggﬁ)ﬂ@e@&ﬁ%@ﬁerbQ%W ibreénq &Lpdy 'ﬁé%)eqrﬁ rqedéhq& ane
accor dithgkhessobihe duterdrRilledndédendt 6@ b8 Wnfrha M thERILeSH sHelltBickedRWere/- A
frame according to Claimb5, wherein the fire resistant material i1s cal cium

si 11 catte.besgrealty e 4avehan o oap greated byithe melting outer shileambinetwitbut er
2ecor o 18 oM P HERIG Bl BRI LS
conpr i sesuld édaveea taage dap wWhelre Hepaddagh dffiea® peeiileli ng to Caim 9, wherein
the fire-rated sub-franme is of steel. 77 ~uGid ~~~#

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




16 11. A franme according to C aim 10, wherein the outer shel I1 'r?s”?{jg'?my
affixed to the sub-frane at regular intervals. 12. A frane accor%' hg to
Claim10 or Claim11ll, wherein the outer shell is bolted to the sub-frane
every 600 to 800mm 13. A frane according to any preceding claim wherein
the outer shell is attachable to a wall adjacent to the frane. 14. A frane
according to any of ains 1 to 13, wHBrein the shell includes a projecting
portion projecting into the doorway defined by the frane. 15. A frane

di i m 14 ' h ' ' [ ' d . 16. A
P ame. secen PRy CoiBberi, RARISOHL et or soaot saneopsad s Clban sabiee of

10mm or maRdrRild Wiidd AshAHenRr : ording to any preceding
claim wherein the %ﬁer she IrS asss@é;%ﬁgﬁ%%gtg | ess than 4nm 18. A frane

according to Claim17, wherein the outer shell has a thickness of between 1
i m,1, wherein the one

d 3 19. A fr. di to,d , r re
oo e Ao BERAE S b, OB R Bt
accor di ghplit of Chai fiarke, Vﬂ’\@ré?bEIy,t h8e %ﬁﬁ{ircbﬁaé?ﬁs $He! on@%%r /PnAér%?gﬁ)eo%g,or di ng

to Caim19, wherein the block is of calciumsilicate.
accor di ¢hpnnglseprdialions toeyide eneos nigredeys witbfwhiol the firedrafed struture can 23. A

frame | | 1 9.tQ,.22, erein.the one, or nore

ei nf or bt %o BB Mol Ing b RRdhuerdd 1 Biher S EBhS Paikd RRR! PSS
fire-ragenple) cahube provided aon scbaring ahe relfRefintd @ & Wil Sdjabedt fee. 24
A frame according to Claim 23, wherein the one or nore keys conprises one

or nore™M8Pfl s, screws, channels, depressions, notches, fish tailed pieces
or flexible netal strips. 25. A frame according to any of Clainms 1, 19 to
24, wherein the one or nore reinforcenments are secured to a wall adjacent

the frame. 2Ggursi4faeand dBcshal ayatiety@faeimfdoementy iathnidydhe @mployed evignt s
are afft'hx%ble tpo one gr m)rg fixjngs for supporting the door. 27. A frane
accor di g TNARYOWR & ElYES EAA Asdnaniigiied: abaye, asinfecementamayof

spaced yeidfi &Y oh8NF ABFs)2oN dadadaiuradifterdl MARMBIY: 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.



28. A frame according to Caim27, wherein the head janb is butT o regdi at
each end to a respective one of the vertical janbs. 29. A frane accordl ng
to Claim 28, wherein each end of said head janb includes a cut away portion
directly connectable with a respective vertical janb to forma channel for
receiving at least a portion of the fire-rated structure. 30. A frane
according to Caim27, wherein the hedd janb is nmitred at each end to a
respective one of the vertical janbs 31. A frame according to claim 30,
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i nt er copoltsadriscgewie84ce is substantially "L" shaped. 36. A frane accor d| ng
to Caim31l and Caim 32, wherein the one or nore interconnecting devices
conprise an "L" shaped fl anged nenber shaped to cl osely abut at each end
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constructlnag a fire-rated frane for a fire door, the net
steps dPaniRiasdireetly feythe malll (b Broegh shel aluminiumaframie) withouerthe sk planbs

reinforcements.
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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.




~ ~~04d 20k 19 and a head janb; and at |east partly filqugmbve ter
shell with a fire-rated structure having one or nore reinforcenentg o form
the fire-rated door frame. 40. A nethod according to Claim4l, wherein the
constructing step conprises the step of connecting the vertical janbs to a
respective end of the head janb. 41. A method according to C aim39 or 40,
conprising, prior to the filling step,zthe step of securing one or nore
reinforcenents to the inside of the outer shell. 42. A nmethod according to

Claim4l, c | S| [o1P o] he filling step. th t of. secy,ing the
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the step of securing one or nore sub-frames to the inside of the holl ow
out er dhethodsmmay be gsefod according to Caim 43, conprising the step of

attaching the outer shell to the one or nore sub-frames at regul ar
Intervals. 45. A nmethod according to any of Cains 39 to 44, wherein the

filling stedf twmmpeiticals! 2aasd headt12bejadibscareabtiedButfoibée tHdn, @srstodn in
structyre to_flow.into the hollow outer shell. 46. A method according to
d ai m 459UghEripiarder to ensirre that the comes ofthe frame ¢an baddly fled withdhe fire:
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behind the vertical jamb to be interrupted by the head jamb. This interruption at the

top of a 7ft high door frame would be very difficult to fill with the fire-rated structure.

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
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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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It will be understood that the invention has been described herein by way of

example only, and that modifications may be made within the scope of the invention.

For example, whilst embodiments have been described herein in relation to an
aluminium outer shell, it should be noted that other materials may be employed
instead. Similarly, whilst the fire-rated structure described herein includes a material
such as cement, it will be understood that other materials may be utilised instead
(calcium silicate, for example).
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Afire-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, 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.

10} }
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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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reinforcements comprise one or more keys which cooperate with the fire-rated

structure to retain the one or more reinforcements in place.

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.




