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2197362 SECURI TY RECEPTACLES The present invention relates to safes and the
| i ke security receptacles, including doors, body structures, and 5 4
panel s for use in safes, safe-deposit |ockers, cash- dispénser enclosufes,
strongroons and the like.. Mre particuljarly, in one aspect the invention.
relates to security receptacles the barri & structures of i-ch )
conprise an el astoner materi al . El astoners, and nore espe |13§I11/§f)2
pol yur et hane el astoners, have been proposed.as a class of material useful
for resisting burglarious attack upon safes and the like in United Kingdom
pat ent specification nos. 1427033 and 1513609 and Cernman patent 15
specification no. 3241526. The toughness and resilience of such materials
. make themdifficult to penetrate using percussion-type tools, they have the
"tendency to clog and render ineffective the bits of abrasive tools,

”

including the dianond drill, and they are known to render thermal 20
attacks difficult particularly by the generation of thick and noxious funes
when burnt. Their natural vulnerability to edge-cutting tools can be

overconme by incorporating the elastoner as the binding matrix in a
conposite barrier containing nuggets of an extrenely hard 25 mat eri al ,
such as sintered or fused alum na or zirconia. -2- Wiile the
above-nentioned prior art specifications recognise at least in part the
attributes of this unconventional material for use as a barrier in security
receptacles, in other respects the safes which they 5 describe are
manuf actured in a traditional manner, particularly in that the exposed %g;
el,

.surfaces C§E¢@E¥§§f§§CFPQRELEgternaL_and_external, are clad in sheet ste
bet ween rrier is disposed.

The present invention relates to safes and the like
security receptacles, including doors, body structures and

5 wall panels for use in safes, safe-deposit lockers, cash-
dispenser enclosures, strongrooms and the like.

‘More particularly, in one aspect the invention relates to
security receptacles the barrier structures of which
10 comprise an elastomer material. Elastomers, and more
especially polyurethane elastomers, have been proposed as
a class of material useful for resisting burglarious
attack upon safes and the like in United Kingdom patent
specification nos. 1427033 and 1513609 and German patent
15 specification no. 3241526. The toughness and resilience
of such materials make them difficult to penetrate using
percussion-type tools, they have the tendency to clog and
render ineffective the bits of abrasive tools, including
_ the diamond drill, and they are known to render thermal
20 attacks difficult particularly by the generation of thick
‘and noxious fumes when burnt. Their natural
vulnerability to edge-cutting tools can be overcome by
‘incorporating the elastomer as the binding matrix in a
composite barrier containing nuggets of an extremely hard
25 | material, such as sintered or fused alumina or zirconia.



10 The presence of steelat the outside of the receptacle and the double
t hi ckness of steel at the mating edges of the door and body can, however,

faciliTate certain nethods of attack. For instance if the barrier is
attacked by drilling, the outer steel provides for the attachnment of 15
the widely avail able and convenient to use e ectronagnetic -base drill
st and. Furthernore during attacks with thermal tools, with the-

oxy-acetylene torch for instance, additional -heat can be generated by

combusti ng t he wiiiged th@la%cﬁieeater&qmlmo?ﬂ S repBiesi it igmn oxi de
whi ch 20 may assi enetration to the interiaor %ﬂﬂ%gcce s to the
contents. Th&S§ crﬂ%’n%% 1A ditafta i ALY S At ¥ $ P exploited

particularly i nuratdracket iadmaig m&tfe:dmlr/fdmd.;selasw dardier Tie stefcamnuy)nal

process of man ri f r .t § QM b

expensi ve and IL*f LPLtaé}t sﬁ\?’e%tg’aerrt |ht(;ee l%ys |tn&re et[eél o%o@'} tﬁ} part of

the skin atdt heiecﬂn:rrllhﬁ)cqu ureot factofr edhd v e dptadd tionalTmannat ng surf aces

of a safe door y ¢f f s or
p%it ]H: S OS ?xs%fﬂ(a't iy Wiboida dldfhdes s eéhé)s ef‘so

ot her profiles which I's to prevent access to the ‘bol t's
with burglary ttsdis Wfdlas]o and ientefinalheAre rekRd din Fhrftd £’t"rﬁ?-"oboor to .

the interior ofphdthRerafuhidh the emenitgier idarrierThes WiPordalr e of these
edge portions of each door and body 35 t hus i nvol ves the steps of bending

steel strip to the required profile, welding strips together to forma
cont i nuousl r artthe snreea’egmaardfngtteleel faedarﬁmsatdmiﬁe of -the aiéma’ptaacele raardml

\(/jv: f\kf:lt ![ ﬁgsrqu’lq"regéi 0 leq"‘(rJ élht(}gcg easrA%E%ef(r)La vel rof{mégg.%ﬂﬁﬁ eq%rt | ons can be
made by a deep-dpagniang mwmummmwetm |¢ﬁf®ln qgthads of
repeat ably and gidfaqut theNagdfhd@N® the barrier is attacked by
drilling, the outer steel provides for the attachment of
15 the widely available and convenient to use electromagnetic
~base drill stand. Furthermore during attacks with
thermal tools, with the oxy—acetylene torch for instance,
additional heat can be generated by combusting the steel.
This steel combustion also produces an iron oxide which
20 may assist penetration to the interior and access to the
contents. The intense local heat and iron oxide fluxing
can be exploited particularly in attacks along the door/
U body closure. '

25 The traditional process of manufacturing a safe or the
like with steel skins is also expensive and labour
intensive, particularly in relation to that part of the
skin at the door/body junction of the receptacle. The
mating surfaces of a safe door and body are usually formed

30 with a series of steps or other profiles the purpose of
which is to prevent access to the door bolts with burglary
tools and also to inhibit heat transfer around the door
to the interior of the safe in the event of fire. The
manufacture of these edge pbrtiohs of each door and body

35 thus involves the steps of bending steel strip to the
‘required profile, welding strips together to form a
continuous frame, straightening the fabrication to



finishing, but the tooling costs of deep-drawn profiles are very high and
only econoni c where high vol une production can be guaranteed. 10 One aifm
of the present invention is to provide a security receptacle having thet
attributes of an el astomer barrier but which can be produced nore sinply
and economically than the el astomer saf es3kmown heretofore and can avoid

the security weaknesses associated with an outer steel 15 °layer, .
Accordingly i ne aspect the invention resides in a.door, bady structure
or vl | paneP Lt BinaE8nFBesna, ALFESELAPREy AOCeBEAORA NS ERANSEe S tan

i nner securi eacbadooerahaybonOpamonrpr mategwamhehashermleequmreﬁl al

rei nforced Bfeekgggnts Eg |akhe§gde%§eo%§e e astoﬁ@ﬁiﬁhﬁgﬁfafhe'

security ba rer Fayer conpri i
moul ded t o deé&deebyha éﬁeerdaawpngfpreceSSSuhd0@oorodbae§ sheumadri@gor wal |

panel. sln EDFngeﬁ gépeaQBbQKSQB@ b@@ﬁoﬁt QQgrngghdoqu%g5dlayer I's in

parti cul ar fine rofil surface thereof which mates with
t he door or SbﬂysbaggvhE“EaSBenﬁ9°5é?9 ?ﬁétﬁopﬁlSFeEGﬁ§PFHCPFGﬁléF6V|ded by

t he lnventloareaseSQ higavahal oadyaetogemic whieret hight helimel ded outer

el astoner | ayer glaces th out er geeh ski n. of the tradltlonal f orm of
construction 538“5 bPasc?ﬂe x§8ﬁ§8 fid Security weaknesses inherent in the
use of outer steel as discussed above; the adherence of t he outer

e'aStO”?E 'aeﬁé Pmi B8 ERe kQEEBtngP%E pﬂyxﬁa§8 getelats d%%?@rﬁ%&'on In

an attac € receptacre nore thé case L
traditional §€@éPt§Rlﬁ thB@fEheSQVFﬁg§uFﬁstﬁ§ ABi gAasspmer b41rﬂﬁé 'QJ

fini shed progyet wAR¥naksa Be Eebaa&ed Ryreheipbl ¥ Babl eeo%m&&em

st eel . Furthernnre he doubl e- ayg construction tec ue e odled in
t he inventloﬁ an the'e astomer safes” known heretofore an c n avoid
the securlty weaknesses associated with an outer steel

15 layer.

'Aecordingly in one espeet the invention resides in a door,
_bbdy structure or Wall'panel for e safe or other security
receptacle Whlch includes an 1nner securlty barrier layer
20 comprls1ng an elastomer matet1a1 reinforced with elements
of hard material, and an outer layer cast onto the
security barrier layer, which outer layer comprises an
elestomer material mouldeduto:define the external profile
of said door, body structure or wall panel. In the case \/
25 of a safe body or door said outer layer is in particular
' moulded to define the prof1led surface thereof which mates
_ with the door or body (as the case may be).

The form of constructlon prov1ded by the invention has

30' several advantages. Flrstly, the moulded outer elastomer
layer replaces'the outer steel skin of the traditional
form of construction and avoids the expense and security
weaknesses inherent in the use of outer steel as discussed
above; the adherence of the outer elastomer layer to the

35 inner bartiér_mey also make its delamination in an attack
upon the receptacle more difficult than in the case of a
traditional steel skin. Useful savings in'the weight of



permts considerable flexibility in.the choice of the 5 I nner and outer
el astoners to neet a range of different requirenments. For exanple, for
optanhfihlef-reS|stance a grade of elastonmer may be chosen for the inner

| ayer which is 10 softer and tougher than that chosen for the outer

| ayer, which latter will be fornul ated to-pgoui de a durable outer surface
resisstant to scuffs, scratches and indentations and hence in this case
needs to be somewhat harder than the inner ‘el astoner: I n such an exanple
the inner 15 takattioishedaprodpctakmby hise de abmﬂg&bﬂobyiMha range up to

450% and a har dgens il bieckade ALt 100eshor e s WiEkRalhe SHEChoumre-

el astonmer has a mni mum el 0 and a m

Shore D; (it sheyed b@nﬁ@@@sthenetenamiqnetnmbogped|ﬁmc&meonnabmteppressed
20 el ongati o t P g S d aluley

accor dance mnt%éégqgg %E§S1QX§EBS§1%2§f25?1§§¥g§ﬂ !P@ ngﬁéglggetP3pe | and
a strain rate dPNSENANR AULEr ﬁﬂﬁséﬁﬂﬁé§sée mest §tFéﬁgﬁh§fa@éf§§fﬁéésured
generally in agegudeemen®st.h BS 903 Part A3 1982 method 25 "C wusing a

ni cked crescent test piece and a strain rate of 50mm m nute; and al
expressed hardnesses are as neasured in accordance with ASTM D2240). On the
ot her hand, inFsonexampoébnﬁotsophemaanthebastes&staayeba glbagenoffor both

i nner and out et a en e rmul ation
of el ast oner |glﬁse§%%ﬁr ghoutcgﬁggPhF Enggg 3 QE 1%y%@sh§3@% F t here
are speci ifc agedheagesdi hougbperi hhanhshdsubheseay§prcohet puterodayeshni que
of \Lhe inventigRjen EQ&t%%aWEhQ bbffb?ﬁu%@Qbe W@'brW@éggastthaBﬂ% %QEEr

means, such as 35 i nternal steel cage, woul be " nee to contain the
hard i ncl usi on8UAERAFRyIEA4FLAGLaEA ﬁFé&éﬁv FﬁéﬁFEbSﬁlPﬁS {RdepkpELRAFL
surface of theahdnhehed phodusls, chBYS nee@secds B¢ somewhat harder than

the inner elastomer. In such an example the inner

15 elastomer may typically have an elongation in a range up
to 450% and a hardness in the range of 75-100° Shore A
while the outer elastomer has a minimum elongation of 100%
and a minimum hardness of 50° Shore D; (it should be
noted here that in this specification all expressed

20 elohgations and tensile strengths are as measured
generally in accordance with BS 903 Part A2 1971 using a
dumb bell test piece type I and a strain rate of
50mm/minute; all expressed tear strengths are as measured
generally in accordance with BS 903 Part A3 1982 method

25 'C' using a nicked crescent test piece and a strain rate
of 50mm/minute; and all expressed hardnesses are as
measured in accordance with ASTM D2240).
On the other hand, in some embodiments the same elastomer
may be chosen for -both inner and outer layers. Even in

30 this case where the same formulation of elastomer is used
throughout the thickness of the finished wall there are
specific advantages in adopting the double-layer
construction technigue of the invention. For example, if
the whole wall was cast in one some means, such as

35 internal steel cage, would be needed to contain the hard
inclusions during casting and prevent them spoiling the
external surface of the finished product, thus increasing



-5- the capital cost and possibly inhibiting the flow.of elastoner during

casting. Air bubbles expelled fromthe interstices between the hard -7

i ncl usions during casting may al so come to the surface and spoil its <us

appear ance. 5 Pol yur et hanes and ot her-ebastoners cure exothermcally, 4
- which neans that with relatively thick Iayers consi der abl e t her mal .

distortion of the surface may al so occur. By casting a separate,

relatively tthe @apbbal agest oandspeasihly &nhibdkdngoshe £AGWMSEN barrier

| ayer, howevelasdmer a@urﬁh@fasetm@erfeﬁitosﬁbemehhexpe'i%dl F¥@m @hieSi NY
fromany of {he above causes wi || bée cogere and i't 1S unnecessary to take

speci al step%"%%réF}ﬁ?ﬁa?%tYﬁ%ﬂ1ﬁﬂ%nhEE t tRGLERAONSnERIiRGC2SEE NG WaYh
using the saaps@rcan@mlahefgurrﬁheélandoépekaS‘ieﬁeapbearbﬁtb Iayers we

bel i eve that ' ept L num.spe ion its.
phy5|calgproﬁ%r§| gé%%x%gg?ﬁgﬁégﬁggué}g%ﬁﬁ@érﬁf°B5g % ;E%ﬁEBFSl?H|

resi st ance aMM1GMrma@@sftmashWihaneeyaaihalﬂnEBtcknlayersangesmﬁeﬁﬁbléo
err] Shore [ t 0:,400% e str thin

Ehe 1ange Ofgg%rﬁ%PR§f%$§ tiggnge gg?ggugéﬁgé még é%ebrgﬁbg%of 6%9%10 KN/ m

Anot her qual $3§t W@ ck $%Pﬁb%¥edeé?%%b%%e$ﬁrthé@eﬁﬂﬁ@FeéaZSf ofnt ended f or

the safekeepr@@:@i?mpneyl@éwﬁéﬂa@heé thefhaenr. SSkEEéECQayerTh%bw'e$etr9 say
its str ture sho Oretaln its I nt egrlt and relst gnltlon or

sust ai ned cAHBUsTFoHPED %%B%r%?%tb%ﬁfeﬂ?st??oﬁ? QFagBYBRdBF 1EABSCHRAM i ons
li kely to beamycofintlee eabove acB8Psesbwilllibg Eoverédhi ahdcan he

“di stinguish I n t her mal It a torc
attach). (%Lﬁéég%%ggyoﬁgaéakg g?o%%%f tég?egg %W%ggﬁkskﬁ§§|%g &% he Q"
choice of a ¢adtfingchibeyimmeph haverng. point naterlar not to nelt and run
away under these conditions. However, it 35 has al so been . found that by

judicious addition of known flane suppressants and char pronoters
(typi catly dfRfhoisindshiorirre Lk *?Jr%h’f‘h%arO?OBE‘HEPthﬁpoeéneééﬁﬁamﬁan

‘for both layers we believe that the following represents-
an optimum specification for its physical properties to
meet the requirements of both reasonable thief resistance
and surface finish, namely a hardness in the range of 50-

20 75° shore D; elongation in the range of 250-400%;
tensile strength in the range of 20-40 N/mm?; .and'tear_.
strength in the range of 60-110 kN/m.

Another quality which is most desirable for receptacles '

25 intended for the safekeeping of money or valuables is ~
fire-resistance. - That is to say its structure should be
able to retain its integrity and resist ignition or
sustained combustion to save its contents from damage
under the conditions likely to be encountered in a

30 building fire (which can be distinguished from the local,
high intensity thermal conditions of a torch attach). In
the case of an elastomer-clad receptacle this implies the
choice of a sufficiently high melting point material not
to melt. and run away under these conditions. . However, it

35 has also been found that by judicious addition of known
flame suppressants and char promoters (typically organo-
phosphorous and bromine- or other halogen-containing



-6- cenpounds) to certain elastoner .forrmulations the cured material can be
i nduced to intunmesce under fire conditions to forma thick, non-conbustible
char ch acts both as an insulator and as a barrier to combustion. I t
is 5 therefore preferred to use an elastonmer having this quality at | east
for the outer layer of structures according fgo.the invention. By way of
exarnpl e, a pol yester-based pol yuret hane el astomer has been fornul ated for
this purpose having the physical properties specified 10 inmediately
above and whi chcompsaniis9xtiongerrsaing edakRioherhEopmalatibnd pae edraaen

f d h BS.585 198

R R M e s e
readily expl oi t é¢ formt hetpickoseoof-cbmbastébilet ghae whith actsseoth g
receptacle strughuggsgﬁaggg %BadhglQ$E%§§FE?U§QSE§HPQQFQQEr|erI@aagrlal S

encased within an oute re-resistant
qual ity of élas@éﬁﬁﬁ§°f§ 2@efe£ﬁeﬁn§9r9§ﬁtaﬂe&ﬂéﬁéOGﬁrthévﬂnﬂeﬁ@ﬂén in the

protection of sqgunhty éQCQEE§€|Q§raEHe'buEBY haykeupé et:waku%ego provi de
such a nmaterial "as t ayer  around secur|t¥ iearr| rs of al

g
kinds - both thP&FOX d“9|F8 tk@sﬂ§?5ﬁ?‘°“‘Acc§¥d YAy T eXaRPI€coAd aspect
the invention 2polyekserrbasddspbbyardehanebedussomect hag beewalfbrpanal efior

a safe or other c a [ a c

Barrior 1 ayer (GREchTAELgUREPBECRaF 10" Ehe BRYHTER) BroBRFL B8 Khebhiea,
of a\thleflﬂe5|smanﬁlﬂécéwtabbéecénﬂdwbecany80$eﬁﬁeexn@ngukshdsgowithln
peRetration- 30t pel 3bstalbelapkl §baUsRdnl meetégeua' Y% h@gkﬁhra)/xceSWilﬂhas

security-fornmul atioh_concretes, stalnless steel onposi tes conpri sing
cast al umi ni um BFf égaﬁeFaESn?aiﬁpﬁg“ﬁbPE ﬂu@@e?scer- i nTPReiBfymescent

primarily fire-properties of elastomer materials could not, of course, be
so readily exploited for the purpose of fire-resistance in
15 a security receptacle structure of the traditional kind
where the barrier material is encased within an outer
steel skin.

This intumescent, fire-resistant quality of elastomers is
20 an important feature of the invention in the protection of
security receptacles and it may be found of value to
provide such a material as the finishing layer around
security barriers of all kinds - both thief and fire-
resistant. Accordingly, in a second aspect the invention
25 also resides in a door, body structure or wall panel for a
safe or other security receptacle which includes an inner
security barrier layér (which need not comprise an
elastomer itself but in the case of a thief-resistant
receptacle could be any of the known kinds of penetration-
30 resistant barrier used in the security industry, such as
security-formulation concretes, stainless steel or
composites comprising cast aluminium or cdpper containing
hard nuggets, or, in the case of a primarily fire-
resisting receptacle, any of the known kinds of thermal
35 barrier materials used in the industry such as cast
gypsum, urethane foams, silicate plates and "phase-change"
materials, or combinations thereof), and an outer layer



resisting receptacle, any of the known kinds of thermal 35 barrier
materials used in the industry such as cast gypsum urethane foans,
silicate plates and "phase-change" materials, or conbinations thereof)ﬁ»and
an outer |ayer -7- cast onto the securyty barrier |ayer, which outer

| ayer conprises an elastonmer material noulded to define the external R
profile of said door, body structure or wall panel and which is adapted to,
i ntumesce i ntast oL the Darbrsty bbarcher hager expbsed botérreayendltlons
Such a strug é&*ﬂﬁ!l‘.’%éé Jh”“’ aeé‘é‘c?:ﬁ‘&edrnééé;e:féfsdaéﬁf‘é‘sg 1;8 g@f’ikéogaéo the cost
and security advant ages ere appropri I SCUSs

rel ation tC)Q*ﬂ?ﬁﬂalnpﬁnfxﬁﬁcﬁftﬁélﬂr@9¢!toh%ﬁYoﬁtéﬂCSQEQIOrayell 10 The

i nvention widdndovade m&up?éta&aﬂ)@ééytslef.@fm@scebynw@yaoaoﬁxarm' e, wth
reference to the acc dﬁ¥|ng draw n s a sectional view of the
door/ bodRy j FifAAR QﬁF*Qig) i %P%%f%x%%ﬂ%dlﬁoaﬁbb?d%ﬂe 1HiPASt he §8Ch a
inventionI El&ﬁmdyr@fwii]fne hd\{j&lsérﬁlﬁéx%b@afﬁrﬁemf@ﬁ§eanﬁ@ mng?dskwnl of,
say, steel or_gl.ass-reinforce ont 0 Whi s cast _a

ol astoner | St BE SRR A S eelh TRy AEv e AadE Ciptte (BBRrBRFIRERY i na)
or ZAC (2|r@mnwnansmyrﬁnsmussad»;nemmﬂamrmnutomtna eSimbnatednaofethad

el ast oner | i r rface of the body and the profiled
surface ar oq;t?qllt %ogofr) @p%#n%‘?ggf%ey%% of the safe is constructed
simlard®, conprising a pan 5 of 25 steel or glass-reinforced plastics
onto which 'ﬁéai&{veﬁxéﬂdrﬁtwielﬁﬁimehﬁ’dﬁé é‘ap@f@@wtﬂg é‘é‘éér{‘HSE?tSy7
simlar to the | ayer ngf t he q% a second W
el ast onmer | A B tFIY tkﬂ9¥ﬂi% %ﬂe%ﬁﬁf%%etg? ?ﬁ%OBB%PYhﬂﬂ t he profllgHJ

surface whi arawiiep, wiicrd hiss a sectional view of the door/body
junction region of a safe made in accordance with the

-~

15 invention.

The body of the illustrated safe comprises an inner skin 1
of, say, steel or glass-reinforced plastics onto which is
cast a first elastomer layer 2 containing hard nuggets 3
20 - of e.g. Aloxite (alumina) or ZAC (zirconia alumina
ceramic), and around which is moulded a second elastomer
layer 4 to form the external surface of the body and the
profiled surface around the door opening. The door of
the safe is constructed similarly, comprising a pan 5 of J
25 steel or glass-reinforced plastics onto which is cast a
first elastomer layer 6 containing hard nuggets 7, similar
to the layer 3/4 of ‘the body, around which is moulded a
second elastomer layer 8 to form thée external surface of
the door and the profiled surface which mates with the
30 profiled surface of the body around the door opening.
The space 9 defined inside the pan 5 is destined to
accommodate the locks and boltwork for the door.

In preferred embodiment, the elastomer of the outer layers
35" 4 and 8 in the body and door is an enhanced fire-resisting
formulation of a polyester-based polyurethane to provide a
durable finish to the receptacle and having the quality of



30 profiled surface of .the body around the door opening. The space 9
defined inside the pan 5 is destined to accormodate the | ocks and bol t work
for the"door. In preferred enbodi nent, the el astoner of the outer |ayers 35
4 and 8 in the body and door is an enhanced fire-resisting formulation of a
pol yest er - based pol yurethane to provide a-dgable finish to the receptacle
andshaving the quality of -8- intunescence under fire conditions. The
el astomer of the inner layers 2 and 6 in the body and door may be the sane
as in the outedntagpescence umdelre £4 reofcond iaricdrianughdrheyreddes tiomerulof athd o

optimse its o i §f -850 St . properties. T uf re . the of
the safe, the \gné#tﬁ{}e?gﬁe%%e? sakﬂlgn%l s t;il'z%brbltoc t & dgr@%gsgg%l%gd t\tﬁgt ﬁg’@@/
moul d formto @&f iime thige ogssitr d@yeifgpe oof malye bengersafitest @nsy tomgher2. 10

The moul d | s 1 Glebd a1t 1808B ke 88 brd cH14 1o g ast orrer

21s poure% in“froma suitable m xing nozzle, to whi t he pol yol “and
i socyanat e 2conBERB®LS 1&Ficch make up the material are supplied in accordance
wi t h known pol yur et hane production techni ques. When 15 sufficiently

cured, the assgnbly is.r nnveg to,a.secqond noul d formto define the desired
shape of the oﬁPeF%QPiéfgﬁéﬁ CRGePORY QFq thke Sakeynd e SOMBRSES 4008k | n
this noul d arosikdnt e ilsafabrica?ed afdi asslembiedy edttdr -abaoad ddlorur ¢ohanes
for Tayer 2 haygehioen hauadshoeAXihabk 3 238 3MIRICAIRS BnRrMlabel! ¥
inner skin 1; if, however, qut er resistance to del am nation of Xt ¢

el ast oner 1Payefhies moaddi Asd fild edkifad rstrmi the 19058 dad dninuiggdgetshdr andnber s

(noty shown) 25¢nexitBediendstop@irt € i$Kipdureldo it roise Qhitth®ilea¥i% ing OF
the skin may be coated with . a SUItab|ﬁ adhesive priner. The external
profile of thePBdEde &Pehich fhe @O}yl gnd isocyanate components

which make up the material are supplied in accordance with
known polyurethane production techniques. When

15 sufficiently cured, the assembly is removed to a second
mould form to define the desired shape of the outer
elastomer layer 4, and the second elastomer is cast in
this mould around the layer 2. |

20 . Suitable polyester-based polyurethanes for layer 2 havé
been found to exhibit strong adherence to a mild steel
inner skin l; if, however, further resistance to
delamination of this elastomer layer is required the skin
1 may be provided with anchor members (not shown)

25 extending from the skin into the mass of the layer 2, or
the skin may be coated with a suitable adhesive primer.

The external profile of the outer layer 4, including that
around the door opening, is accurately and repeatably set

30 by the appropriate mould form and no finishing of this
layer should be required, except for painting if desired.
Painting may be achieved by conventional external spraying
technigues or by an in-mould coating technique where the
paint is sprayed onto the mould for the outer elastomer

35 layer before the latter is injected. Alternatively, the -
polyurethane of layer 4 may be suitably pigmented to
render any surface finishing unnecessary.



around the door opening, is accurately and repeatably set 30 by the
appropriate nould formand no finishing of this |ayer should be required,«
except for painting if desired. Painting may be achieved by conventi ona
external spraying techniques or by an in-nguld coating technique where the
paint is sprayed onto the mould for the outer el astomer 35 | ayer bef-ore
the latter is injected. Al ternatively, the polyurethane of” | ayer 4 may be

sui tably pi gnemé edlodp ésﬂdsé ﬁauuﬁuéta@eaf 9'5%8915%@09%%%@%5 simi3arihe
door can.be nanufac
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Lugs 11 ry bendicatied @h lﬂeldobhet@taukegﬁ hhdgeupthAﬁaagssra@p@nelng
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process descri OVE, | e respective noul be use he body
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outer el astoraacsoi awrtaileé n@dh bivg énpﬂﬁuéﬂdléorrééﬁbhagnﬂ 1hgk ifRoto Say, t he
e

outer elasto Id be spra nt o urface of t single nmould
before fillin s%ﬁ% th ¥ﬁ€ ﬁa?a %Bﬁgé?g Yand inner el astomer. 20
/Mttunmﬂiﬁhe |nvent|on has been described above in an enbodlnent in which

i nner steel ré?%ﬁ? SKi Qﬁeltébaﬁgu?&n%}ogégg gL 8 k?ﬂgdrh Gty ot Q; %%gntsi;)

overal | body a or-.structures 03T Bf 8- h o er enbo
to dlspense\MQ$PQ¢&$%¢§M¢%%ddm@bgb?héﬁe@of¢éa9beth@dY and door

conflgured to the required external profile and the
respectlve outer elastomer layer ‘formed by in-mould

15 coating; that is to say, the outer elastomer would be
sprayed onto the surface of the single mould before
£filling the samé with the hard nuggets and inner
elastomer. ' : '

20 Althéugh the invention has been described above in an
" embodiment in which inner steel or other skins 1,5 are
still used, to lend rigidity to the overall body and door
structures, it may be possible in other embodiments to
dispense with these skins altogether to leave the U
25 structures composed wholly of the respective elastomer
materials. o



25 stLuctures conposed whollly of the respective el astoner material s. -
10 - CLALMS 1. A deor, body structure or wall panel for a safe or other
security receptacle which includes an inner security 5 barrier |ayer
conprising an el astoner. material reinforced with el enents of hard nateri al
and an outer layer cast onto the security B& rier |ayer, which outer |ayer
conptises an el astoner material noulded to define the external profile of
sai d door, body. structure or wall 10 panel, 2. A construction according
to claiml whelddMhe el astoner of said i nner |ayer has an elongation in.a
range up to 450% and a hardness in the range of 75-[err] Shore A 15 and

the el astomer qf sai,d puter .l ayer .has.,an el ongat,i,on not, |l.ess than 100% and
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outer |ayer ha¥idh @&dsemesita odndward matied iddnganst ar0-M e [laver safta tear

strength in theniaNGhedlsRUrity rPier 1ayR GORHIIUL Ut 2AGYed NG O

claim 3 wherein the 30 el astqner of said inner |ayer has a hardness and

el ongation in CRRRIIRES Afy&d ast ol imates yad “t%éd&dastt%ﬁ’&fld‘fe &i&d out er

| ayer. ‘6. A extwlrinadt ipro fdQeoodi B@ ildo daoti, MbbAy straidBdre3r walldrein the

elastoner}%f s?a i,nner |layer has a tensile strength and tear strength in
ange

the same rang Elepeci fied
N

2. A construction according to claim 1 wherein the
elastomer of said inner layer has an elongation in a range
up to 450% and a hardness in the range of 75-100° Shore A

15 and the elastomer of said outer layer has an elongation
not less than 100% and a hardness not less than 50° Shore
D. '

3. A construction according to claim 1 wherein the

20 elastomer of said outer layer has a hardness in the range
of 50-75° Shore D and an elongation in the range of 250-
400%.

4. A construction according to claim 3 wherein the

25 elastomer of said outer layer has a tensile strength in
the range of 20-40 N/mm? and a tear strength in the
range of 60-110 kN/m.

5. A construction according to claim 3 wherein the

.30 elastomer of said inner layer has a hardness and
elongation in the same ranges as specified for the
elastomer of said outer layer.

6. A construction according tb claim 4 or claim 5

.35 wherein the elastomer of said inner layer has a tensile
strength and tear strength in the same ranges as specified
for the elastomer of said outer layer.

A




for the elastoner of said outer layer. 111111112112111112112111121121111121111
7. A construction according to any preceding claimwherei'n at |east the.-;

el astoner of said outer. layer is adapted to intunesce into a R
non- conbusti bl e char when exposed to fire conditions . 5 8. A
construction according to any precedrndlcrai m wherein the el astomer of sald
I nner and/or outer layer is a polyester-based pol yurethane. 10 9. A

door, body structure or wall panel for a safe or other security receptacle
whi ch incl udés andi RRBELEAFELOBr AFFPESLBGI §PaANYs REGGEA] NeiGLiddm | ayer and

an outer |ayghegash abtochbe Eﬁéuélh}étbﬁlétl eF banar ,ou\Myzcnaq»étzerlé ayer
conpri ses an ed to_defi

| fil
of "Sai 0 door 2SRBRFAEPULTbRBSBFSuAl Op A BPaRANTREE T1e” SRAF dbey

I ntumesce i nedpasadntocobirbastohiétibas.when exposed to flre conditions. 10.
A safe sgbstantlally as herelnbefore descrlbed with 20 reference to the
acconpanylng drawi ngs.

. A construction according to any preceding claim

wherein the elastomer of said inner and/or outer layer is
‘a polyester-based polyurethane.

10 9. A door, body structure or wall panel for azeafe or
other security receptacle which includes an innef thief or ;_)
fire-resistant security barrier layer and an outer layer
cast onto the eeCUrity barrier layer, which outer layer
comprises an elastomer material mopided to define the

15 external profile of said door, body structure or wall
panel and which. is adapted to intumesce into a non-
combustible char when exposed to fire conditions.

10, A safe substantially as hereinbefore described with
200 reference to the accompanying drawings.
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