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1 ¢rAIMS: 1. A door, or a core panel for a door, con5|st|ng essentlally ot
a |lightwei ght cast rectangular expanse of a set and hardenadﬂmmterlali-“! )
conpri si ng prlnarlly cenent, said set and hardened materiaf " conprising a
plurality of major air v0|ds present as intennal el ongate bores extending
wi thin the door or core panel. 2. A door, or core panel for a door, as
claimed in claiml, wherein the set and hardened material contains gypsum
3. A door, or a core panel for a door, as clainmed in claim1 fabricated of
i ghtwei ght material. 4. A door or core panel as clainmed in clainms 1 or 2
in which the set and hardened material conprises a

IMPROVED DOOR CONSTRUCTION

This invention relates to doors, and more especially
to doors which give protection against the spread of

fire.

Traditionally, doors are made of wooden framing and
panels. Nowadays, doors are often made more cheaply,
with wooden cladding over a structured cellulosic core.
3_: ' Manufactﬁre of doors is relatively labour intensive and

does not lend itself to true mass production.

Wooden doors do not intrinsically possess the high
ERRr el hermar 1nsulat10n properties required to stop the
sprea&_of f;re, and must be laminated or clad for this
burpogéfiﬁ various fire resistant materials, which adds

to the labour costs.

Also, the sound 1nsu1atlon propertles of wooden
doors are not always' adequate, and further sound

insulating cladding may be required.

The cheaper types of door in. particular can also
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change their shapes an@dlmensxons, esnecxilly when clad

with the various materials . dlscussea Or when subjéct to
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| i ghtwei ght naturally occurring or synthetically produced particul ate or
fibrous additive in addition to the cenent. 5. A door, or core panel, as
clainmed tn any preceding claimin which the set and hardened materi al
conprises a nultiplicity of intentionally ingorporated small air voids.

2 6. A door, or core panel, as claimed in claim5 in mhich the material is

an a'r'entra'neﬂeg%tFEr%EseZ qgohbl tu& r%h%a%es i% mosﬁhgigin]S

in which the material 1s an aerated
Eventually, moreover, they will rot and any metal

components will corrode.

The present invention is concerned with the
fabrication of doors oxr the like from compositions
containing cement and/or gypsum. Cement is a fine
calcined powder typically containing silica, alumina,
lime (i.e. calcium oxide) and o6ften iron oxide(s) and
magnesia. Gypsum is finely divided calcium sulphate
usable as a calcined powder. 1In this specification the
term cement/gypsum means- either of the above defined

o materials, or a mixture of the two materlals

Cement/gypsum when mixed with water.to a wet plastic
mass undergoes a chemical hydration reaction, sets, and
hardens. Aggregates (particulate and/or fibrous
material) and/or air bubbles or voids can be
incorporated into such wet materials to exert an effect

on the set and hardened product.

It has already been pfoposed to make doors from a
cement-bonded aggregate. However, such.doors are
typically used in shelters to be bombproof or radiation
proof, and are made to a high specification. They are
of considerable weight, and are fabricated accurately to
the required size in the original moulding process.

They are completely unsuitable for use generally in



8. A door or core panel as clained in any preceding claim wherein said

I nternal elongate bores extend along the I ength of the door or core panel.
9. A door, or core panel, as clainmed in any preceding claim in which said
plurality of major air voids are present as recesses extending al ong one or
both panel surfaces. 10. A door, or core panel, as claimed in any one
precedi ng claimconprising at | east one area of different conposition

and/ or properti é§sﬂtd@rﬂttlﬁ’g PipReTder .ox in &iduvidranrestrld imhmedntas ¢l ai ned
in claim10 in which one long edge margin is fornmed in a relatively nore
drillable or workable material to inprove connection and retention of a

hinge fitment. The present invention sets out to provide a

lightweight door structure composed of a set and

hardened material based on cement/gypsum.

The invention consists ih_a;door, or a core panel
for a door; consisting essentiélly of a lightweight
rectangular expanse of a set and hardened material based -

on cement/gypsum,.

The invention may be embodied in many d;fferent_
forms and many.optional variants may be introduced into
the composition of the set and hardened matérial, into
the internal configuration of the body of this material

and into the structure of the total door assembly.

Preferably the door, or core panel thereof, is
fabricated of a lightweight material. Usually this is
achieved either (a) by the incorporation of a
lightweight particulate or fibrous additives as
aggregate into a settable mixture of wate; and cement
and/or gypsuh or (b) by the intentional incorporation of
a multiplicity of small voids into such é mixture,
usually with an aggregate additive as well e.g. a
lightw?ight aggregate and often incorporating some
stabili%ing material to ensure that the air voids in the

mix are retained in the hardened materia;Lm In this
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3 12. A door or core panel as clained in claim10 or 11 in which at |east
part or a top margin is fornmed in a relatively nore drillable or workable
material to inprove connection and retention of a door closer fitnment. 13.
A door consisting in its major part of an unglad core panel as clained in
any one preceding claim pai nted or unpaint ed 14. A door consisting

essentially of wegie PANEleRS SLALIBIAD R04nA0L00n bE 1 £CEdL DY: ALAT ™ 1

to 12 clad on one or faces w ayer
concrete, containing intermediate proportlons of minor

voids, and to aerated ccncretes, which are more
foam-like and decorative and contain a high proportion

of voids.

As aggregate additive material may be included
naturally occurring additives such as hay, straw, cane,
reeds or coconut husks, chopped to a suitable size for
mixing. Industrially produced materials may also be
used, such as areas or chopped fragments of wire mesh;
like meang_Or fragments of high-tensile stréngth
polymeric ﬁesﬂ; wood shavings; chopped cardboard; paper
fibre, f;bﬁeglaSs; rayon fibres; and polyolefin and like
fibres from the petrochemical industry, especially

polypropylene fibres.

The above materials tend-to be of a fibrous nature.
However, - lightweight particulate aggregates may be used,
and have the advantage of incgg;sing the thermal
insulation properties of the layer of set and hardened
material. EXamples of such lightweight aggregate
materials are pearlite; exfoliated vermiculite; pumice;
sintered pulverised fuel ash pellets; heat—e;panded
slate particles as produced in a rotary kiln; expanded
clay particles as produced on a sinter strand; expanded

slag particles; aerated sand materials produced by

autoclaving; or foamed polystyrene beads.



wood or netal which is glued, attached with nails or |ike fixings or
att'ached by noulding in situ. 3a residential property or in simlar
establishments. The present invention sets out to provide a |ightweight
door structure conposed of a set and hardened material based on
cenent/gypsum The invention provides a door’ or a core panel for a door,
consisting essentially of a |ightweight cast rectangul ar expanse of a set
and hardened material conprising primarily cenent, said set and hardened

mat eri al conprisin% arPIuraIijy of major air voids
uch materiadls as listed above are added to the wet

plastic mix and are present in the hardened and set
product. In the manufacture of the product it is also
advantageous to add plasticizers or "superplasticizers",
materials known per se to give a more workable and
mouldable wet mass. It is also useful to incorporate
foaming agents; aerating agents or air-entraining agents
to provide stable air voids (to the extend required) in
the wet mix. Moreover synthetic or natural additives
known per se to reduce the risk of cfacking and to

. . increase the strength and structure flexibility may be

added to the mix.

In addition, or instead of, the use 6f intrinsically
lightweight materials, the actual internal configuration
of the door or core panel can be modified to give an
overall lightweight panel. This is especially useful
where fhe panel is the core of a fabricated door
structure. Such a modification may comprise major voids
for elongate bores within the panei structure, or
recesses e.g. elongate channels at one or both surfaces

of the panel.

Further modification to the panel structure may
comprise the incorporation of one or more areas of
different composition and/or properties within the

lightweight door or core. For example, one marginal



present as internal elongate bores extending within the door or core panel.
The i nvention nay be enbodied in many different forns and nmany opti onal
variants may be introduced into the conposition of the set and hardened
material, into the internal configuration of. the body of this material and
into the structure of the total door assenbly. The door, or core panel

o0 o oy PhRETRALehd bASRLRLAN a Sh tles Lgd Bl v
addi tives as 699£§9§L§e'ﬂ&@eélﬁftF@B'§m Lgr%e%an§t rc%pqnggnent and/ or

gypsumor (b) by the intentional incorporation ot plici es o% Smal |

voi ds into suchaagihyt UhE. gysual |XdMEBoﬂaﬂ%r%Qafaﬁt%%a%%ﬁelaﬁ vell e.g.
a |ightweight aggregate and often

topmost edge may be so formed, to fix catches,
door-closers, etc. Such incorporations of different
material can be readily effected by pouring two
different wet mixes successively into the same,

temporarily partitioned, mould.

The invention provides a panel which can be used
bare, optionally painted, as a door, for fitment with
the usual hinges, catches, etc. More especially it can
however constitute a central core panel for a door which
is otherwise clad with surface layers. The surface
cladding may be made of plywood, wood veneer, laminated
materials, wall paper or other decorative paper or metal
sheet such as steel, brass or éluminium sheet. Such
layers of cladding may be glued, laminated in situ, or
nailed (or similarly fixed) to the core panel.

Alternatively, they may be fixed in situ during moulding.

The invention will be further described with

reference to the accompanying drawings, in which: -

Figure 1 shows the appearance of a typical door made

in accordance with the invention,

Figures 2a, 2b and 2c¢ show diagrammaticially



I ncorporating sonme stabilizing material to ensure that the air voids in the
mx are retained in the hardened material. In this 4 |atter case the

i nvention extends both to air entrained concrete, containing internediate
proportions of mnor voids, and to aerated cpncretes, which are nore
foam|i ke and decorative and contain a high proportion of voids. As

aggregat e addi 4j.v§ JNBLER /| he.J. lﬂ% ural ly _occurrin ddi tives
such as hay, st roaw,z caer?el, %rreore‘;'% s%rceéo%glgnueghél}g%(es? c%%lf)p%%lr? op%ggﬁftg | e
size for the present invention, each core being furnished with

longitudinally extending major voids,

Figures 3a to 3f show horizontal cross-sections of
the respective vertical edges of six different

embodiments of fabricated doors;

Figure 4 shows a like horizontal cross-section of a
further door, in accordance with the present invention,

which door has been provided with a timber edge member;

Figures 5a to 5d show successively a door and three
embodimehts of hinge connections, and means by which
such connections may be anchored to a door in accordance

with the invention; and

Figures 6a and 6b show vertical cross-sections in
the plane of the door of two dooxrs which have been

reinforced.

Figure 1 shows a door of generally conQentional
external‘appearance made in accordance with the
invention. Such a door either consists of a lightweight
panel of set and hardened material based on cement
and/or gypsum, or comprises suqh a panel as a core, Qith
suitable cladding on the front and back surfaces. Such

a door will in practice be provided with suitable



m xing. Industrially produced materials may al so be used, such as areas or
chopped fragnents of wire nesh; |ike neans or fragnents of high-tensile
strength polyneric nesh; wood shavi ngs; chopped cardboard; paper fibre,
fibreglass; rayon fibres; and polyolefin and dike fibres fromthe
petrochem cal industry, especially polypropylene fibres. The above

terials tend- f ' tur.e. .However, li,ghtwei ght particul ate
ng0r egat o5 my oS ofatbRa S8, 1ERiRAII B RS e  her mal
i nsul ation propggliesphf ibghkaxgghfef %@{elaq&g;r Jdened teri'r?ée‘(gx@&anpl es

of such |ightwelght aggregate matérials are p Ite; e ol iate

vermculite; pughé&eing] Nber RyPHEVES icShbdsile a5 nQﬁJ |5t o tte iR ed
slate particles as produced in a rotary kiln; expanded
united panels to aid transportation, handling and

packaging.

As indicated above, such panels may be fabricated
from a mixture of cement and/or gypsum, particulate
and/or fibrous additives and aggregates, and/or air
voids, to provide a lightweight set and hardened
expanse. Such fabrication, utilising when desired
plastiqizer materials_to assist working and moulding,
an&/or foaming agents, aerating agents and
air-entraining agents to incorporate stable air voids is
known per se in other contexts, but is novel when

utilised for door construction.

Figures 2a and 2b show an additional or sometimes
alternative expedient which may be used in accordance
with the invention to achieve a lightweight panel. 1In
these diagrammatic horizontal cross-sections through the
panel are shown the uniform cross-sections of circular
holes 4 extending through cast panel 21, surface
recesses 5 of rectangular cross section extending along
pane1-22 or deep recesses 6 extending along paﬁel 23.
These can readily be achieved by moulding techniques
using removable pipes or?other shaped removable units,

and such panels as shown in Figs 2b and 2c at least will



clay particles as produced on a sinter strand, expanded slag particles;
aerated sand materials produced by autocl aving; or foanmed pol ystyrene
beads. 5 Such materials as |isted above are added to the wet plastic mx
and are present in the hardened and set product. In the manufacture of the
product it is also advantageous to add pl asticizers or "superplasticizers",

meterials knowpgefssenbocgiyenantpte workahsgiangd fouhdable dela TR, !t

is al so useful to Intorporate Toam ng agents, aerating agents or
ai r-entraini ngsageats 1QybBravide rstablBedidoot0idg it the extend required)

in
The cladding of such doors can either be achieved by
casting in situ between two sheets (e.g. of plywood or
steel) which subsequently adhere to the cast panel, or
can be achieved by subsequently fixing separate sheets
of such plywood, veneer, timber cladding, steel ox other

metal etc as may be desired.

Figs 3a to 3c show details of alternative edge
finish of such composites. In each. case the-édge region
30 of the concrete panel is claé with a decorative
plywood cladding 8 at the front énd back faces. 1In Fig
3a the cladding 8 extends at 8a into an edge strip 7 of
timber; in Fig 3b it extends over the edge strip 7 on
both faces; and in Fig 3¢ it abuts the edge strip at
8b. In Fig 3d the cladding 8 extends over an inner

strip 7b but abuts an outer strip 7a.

In Fig 3e there is shown a different finish, in
which the cladding sheets 8 at their edges meet, and are
covered by, a veneer layer 9. finally Fig 3f shows a
configuration in which the claddihg 8 overlaps and

conceals the edges of a steel end strip 10.

Fig 4 shows a more elaborate assembly. Cladding 8

again covers the edges of timber lipping 11 (similarly



the wet m x. Moreover synthetic or natural additives known per se to reduce
the risk of cracking and to increase the strength and structure flexibility
may be added to the mx. In addition, or instead of, the use of
intrinsically |ightweight materials, the actual internal configuration of
the door or core panel can be nodified to gi Vi an overal |l |ightweight

panel. This is especially useful where the panel is the core of a

fabri cat ed doortQtF&Stépé.bSGcﬁhﬁ ASgiemdat iads neserrisess evamjest voi ds for

el ongat e bores gﬂtQLn thg Ean | structure,.or recesses e. g. elongate
channel s at one”8P9bBBhléurPaledise eng fngfePamals HEenddiF-iDatdh to the

panel st uct ur e4gBY GRIRE 38abU° JLAZARAA Y Of one or more areas of

The door assembly may be conventionally completed
with locks, closures, glazed transparent panels,
eye-holes or other such feaﬁures. Fig Sa shows a door
core panel 51, in this instance consisting of a upper
portion 5la and a lower portion 51b united at S5ilc.
Typical hinge positions are shown at 14. The nature of
each hinge connection will in practice be the same at
each position, but for brevity in depiction one example
of each of the illustrated hinge connections (of Figs
5b, 5c and 5d) is shown at 14a, 14b, and 1l4c

respectively.

Hinge connection 14a (Fig 5b) is shown in the form
of a simplgumetal channel, with parallel side walls and
a basembarrying preformed screw holes 15. In practice
this channel is located in the mould and thus arrives in

situ at the desired location.

Hinge connection 14b (Fig. Sc) is generally T-shaped
with a flat base carrying screw holes 16 and a central
leg 18, bifurcated and splayéd at 19 and welded at 20 to
the bé;e, which leg 18 is located in the mould in such a
way as:.'::to become embedded in the hardened material and

anchored by splayed non-coplanar end 19.



di fferent conposition and/or properties within the |Iightweight door or
core. For exanple, one marginal 5a Such materials as |listed above are
added to the wet plastic mx and are present in the hardened and set
product. In the manufacture of the product iﬁ i s al so advant ageous to add
pl asticizers or "superplasticizers", materialsS known per se to give a nore
wor kabl e and noul dable wet mass. It is also useful to incorporate foam ng
agents, aerating agents or air-entraining agents to provide stable air

voids (to the extend. required) in the,wef._ mx reover.synthetigc or
natural additives rﬁhnge conngcélon ?40 EFlg.Sd 18 51m1er suE Ewo

parallel legs 21, welded at 22 and with bifurcated ends

23, are fixed to the base.

It has been found advantageous in some instances for
the cast panel to be modified to accept hinges or like

stress-bearing door fitments.

Fig 64 shows diagrammatically a core panel 62 for a
door, fabricated of lightweight material. To improve
the fixingnpf hinges the mould is such .that, during the
filling process, separate insets 621, 622 of differently
constituted material, contiguous to the main body 620
and eventually becoming bonded thereto are poured into
the mould. Such material may be somewhat higher density
and strength, to improve fitment of hinges at 622 (or
door-closers at 621) without significant weight increase

overall.

Fig 6b shows an essentially similar door 64 with
main body 640, three side inserts 642, 644, 646 and one

top insert 648, being otherwise similar to Fig. 6a.

As an alternative (not shown) the hinge side edge of
the door may be reinforced with metal plates or timber

blocks.



known per se to reduce the risk of cracking and to increase the strength
and structure flexibility my be added to the m x. The actual internal
configuration of the door or core panel is nodified to give an overal

|'i ght wei ght panel. This is especially useful it@here the panel is the core of
a fabricated door structure. Such a nodification conprises major voids

present as el ongat & aosesl Wi htdutde BENGhastE HELHN €ha Pl AbEEESEER Bel
el ongate channels at one or both surfaces of the panel. Further

modi fication t el quered i raicvarLe BRYo£0SDEESE t Be wAE05POERLMPBNeOf ONE

or nore areas of different conposition and/or properties within the

| i ght wei ght dodiheor paned. Gdrcaxadmpve, ovacahbrdimnahsions of 2400mm x
1200 mm, with reinforcement member 621 300 mm x 100 mm
and reinforcement member 622 2400 mm x 100 mm, in each
case being 38 mm thick. Panel 64 was made up as 2135 mm
X 915 mm overall; member 648 was 300 mm x 100 mm; and

each member 642, 644, 646 was 200 mm x 100 mm, with all

such members again being 38 mm-thick.

The door may of course be cast within a range of
thicknesses, depending on the desired end use_and local

building regulations.

Such panels may have a density between 600 - 1200
kg/mz, and have wood-like properties whereby they may
be screwed and drilled. They are incombustible, and do

not rust or rot, or expand in wet weather.

A door or core panel for a door made up as described
in either embodiment above, using the type of concrete
mixtures for the panel and reinfdrcing units as
described, has the advantage tﬁat the lightweight
concrete may be cut, screwed, and planed with normal
woodworking tools. Moreover, it has aigh thermal
insulation and sound insulation even without additional
cladding. Such a door (or core panel) can be made

cheaply by mass production, and is very stable against



6 | ong edge may be fornmed in a relatively nore workable or drillable
material, to inprove retention of hinges for hanging the door.
Additionally, or alternatively, a topnost edge nmay be so formed, to fix

catches, door-closers, etc. Such incorporatft3ons of different material can
be readily effected by pouring two different wet m xes successively into

the sane, tenmporarily partitiaqgned,, noul d. The invention provides panel
whi ch can benﬁé}es Ya é’?n'opt}}]b‘%é?‘ﬁp p’a‘f n‘f%’a:li’easusae gor ,* Stt3 i tSermtTwith the

usual hinges, m%%t %'1%% il aiA\%& CELL Y, 11a bk NGV &S CONSdd g € a
central core parel for a door I ch
in steel or aluminium or plywood by way of example can
still be carried out since the core as shown will accept
all the usual fixing members. Thus, a very wide range
of finishes can be achieved using the basic core as
shown. Also the door will remain operative for a long

period of time, since in the core there are no wooden

parts to rot and need be no metal parts to corrode.



s otherwi se clad with surface | ayers.
of plywood, wood veneer, lamnated materials, wall paper or_ather
decorative paper or nmetal sheet such as steel, brass or al
Such | ayers of cladding may be glued, lamngded in situ,
simlarly fixed) to the core panel. Alternatively, they nak-
situ during nguadiMsg. The invention will be further described with

reference to the acconpanying drawi ngs, in which:- Figure 1 shows the
appearance of a typical door made in accordance with the invention, Figures
2a, 2b and 2c show di agrammaticially

The surface cl addi ng may be nade

=
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1. A door, or a core panel for a door, consisting
essentially of a lightweight rectangular expanse of a
set and hardened material based on cement and/or gypsun.
2. A door, or a core panel for a door, as claimed in

claim 1 fabricated of lightweight material.

3. A door or core panel as claimed in claim 2 in which
the set and hardened material comprises a lightweight
_naturally occurring or syntheticglly producea
particulate ér fibrous additive in addition to the

cement and/or gypsum.

4. A door, or core panel, as claimed in claim 2 or 3 in
which the set and hardened material comprises a
multiplicity of intentionally incorporated small air

voids.

5. A door, or core panél, as claimed in claim 4 in

which the material is an air-entrained material.

6. A door, or core panel, as claimed in claim 4 in

which the material is an aerated material.

7. A door, or core panel, as claimed in any one

preceding claim comprising at least one major formed air

eet Has Been Reﬂlaced
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7 horizontal cross-sections of three door core panel s of the present _ -
I nvention, each core being furnished with longitudinally e
voi ds, Figures 3a to 3f show horizontal cross-sections of
vertical edges of six different enmbodinents ofs fabricated .
shows a |ike horizontal cross-section of a further door, i ccordance with
the present invemtiidorxtehiashgdearnias Leat RV isied et b2 ttHeEE:eJ Sdge
"menber; Figures 5a to 5d show successively a door an t hree difent s of
hi nge connectlons and means by which such connections nay be anchored to a
door in accordance with the invention; and Figures 6a and 6b show verti cal
cross-sections 8a A door or core panel as claimed in claim 7 in which

a plurality of major air voids are present as internal
elongate bores extending along within the door, or core

panel.

9, A door, or core panel, as claimed in claim 7 in
which a plurality of major air voids are present as

recesses extending along one or both panel surfaces.

10. A door, Oor core panel, as claimed in any one
" preceding claim comprising at least one area of
different composition and/or properties from the

remainder.

11. A door or core panel as claimed in claim 10 in which
one long edge margin is formed in a relatively more
drillable or workable material to improve connection and

retention of a hinge fitment.

12.. A door or core panel as claimed in claim 10 or 11 in
which at least part or a top margin is formed in a
relatively more drillable or workable material to
improve connéction and retention of a door closer

fitment.

13. A door consisting in its major part of an unclad

eet Has Been Reilaced
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t he plane of the door of two doors which have been reinforFﬁa‘
shows a door of generally conventional external appearancei ae

: ; . ; : R%FQACED _
accordance with the invention. Such a door either consistsjof a [ightweig

SLOMLEs BeeN

panel of set and hardened material based on cenment and/or gypsum or
conprises such a panel as a core, with suitad e cl adding on the front and
back surfaces. Such a door will in practice be provided with suitable
hi nges, cl aspsC8%& PEFELnAS y‘alﬁidtﬁ‘fé{rbsaéws OondiEecating Herifght wei ght
panel may be a sLn%I integ{aL

vainted or unpainted.

14, A door consisting essentially of a core panel as
claimed in any one of the preceding claims 1 to 12 clad
on one or both faces with an attached layer of paper,
wood or metal wpich is glued, attached with nails or

like fixings or attached by moulding in situ.

8
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casting, or may be a conposite of two or nore suitably united panels to aid
transportation, handling and packagi ng. As indicated above, such panels my
be fabricated froma m xture of cenent and/or gypsum particul ate and/or
fibrous additives and aggregates, and/or aifyvoids, to provide a

| i ght wei ght set and hardened expanse. Such fabrication, utilising when
desired plasticizer materials to assist, @ and noul di ng, and/or

foam ng agents, aerating agents and air-entraining agents to incorporate
stable air voids is known per semMpROVEDEDOORNCONSFRUUWIONS novel when
utilised for door construction. Figures 2a and 2b show an additional or

sonmetinmes al ternatd \@oxpedi FdreMpatelNob e Usesk,i N sicRaddapeea
lightweight set and hardened material based on cement
and/or gypsuﬁ. Lightweight characteristics can be
achieved by having large voids in the panel, but are
more preferably achieved by (é) suitable choice of
lightweight,.natural or synthetic, particulate or
fibrous, fillers, additives and aggregates or (b) the
intentional incorporafion of a multiplicity of small air
voids, as a set and hardened air-entrained or aerated
materiql or (c{ as both (a) and (b) together. The panel
can élso bé configured with strengthened-portions to
accept hinge connéctions, door-closers, and like
stfess-applying fitments, and the faces and edges of the
panel, as a core, can be suitable clad with wood (ply or

veneer) decorative paper or metal sheets.

(Figure 1)



hori zontal cross-sections through the panel are shown th ooD
cross-sections of circular holes 4 extending through casii_pan s urtace
recesses 5 of rectangul ar cross section extendi ng al ong panel 22 or deep
recesses 6 extending al ong panel 23. These can readily be achieved by

nmoul di ng techni ques using renovabl e pipes ot her shaped renovabl e units,
and such panels as shown in Figs 2b and 2t] dt 1 east will 8a suitable

hi nges, clasps and (optinally) door-closer’'s, |ocks, etc. The |ightweight

panel may be a single

with the invention to achieve a lightweight panel. In tWFge ol a &awﬂ§éééN
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integral casting or nay be a conposite of two or nore suitably united
panels to aid transportation, handling and packagi ng. A, _ndi~eated—above
such panels nay be fabricated froma m xture of cenent

AntiisopHEREAS PEEN
gypsum particulate and/or fibrous additives and aggregat es, aﬁﬁkéﬁﬂgggLL

air voids, to provide a |lightweight set and hardened expanse=f~€Tbﬁ ’
fabrication ut|I|S|ng when desired plasticizer materials to assist working
and nDuIding, "and/or foam ng agents, aerating agents and air-entraining
agents to incorporate stable air v0|ds Ihs known per se in other contexts,
but is novel when utilised for door cofgtlruction. Figures 2a and 2b show an
addi tional expedient which is used in accordance with the invention to
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| i ght wei ght panel. In these diagrammatic horizontal cross-se
t he panel are shown the uniformcross-sections of cir ggg$H¢SBEEN
extendi ng through cast panel 21, surface recesses 5 of f%ﬂ%q@ngﬂ?%lgﬁs,
section extendi ng al ong panel 22 or deep recesses 6 exte -';a¢6ﬂg panel
23. These can readily be achi eved by noul di ng technlques usi ng renovabl e
pi pes or other shaped renovable units, and such panels as shown in Figs 2b

_-\

and 2c at least wll 9 usually be core panels, i.e. will normally be
clad with surface layers to formthe, door itself.
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The cl addi ng of such doors can either be achi eved by cagEFRg A5t

bet ween two sheets (e.g. of plywood or steel) which subqeﬁd@ﬁﬂﬂ Tddﬁ%BEENo

the cast panel, or can be achi eved by subsequently fixifg sepBEBHECSReet s

of such plywood, veneer, tinber cladding, steel or othermetal etc¢ as nay

be desired. Figs 3a to 3c ShOM/detaJ|§?g alternative edge finish of such
a

conposites. In each case the edge re 30 of the concrete panel is clad
with a decorative .pl ywood cl addi ng 8 the front and back faces. In Fig 3a
the cladding 8 extends at 8a into an edge strip 7 of timber; in Fig 3b it
extends over the edge strip 7 on both faces; and in Fig 3c |t abuts the

edge strip at 8b. In Fig 3d the cladding ﬁ:ﬁé;?,PﬁiQi?r aq_lnner strip 7b

but abuts an outer strip 7a.
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In Fig 3e there is shown a different finish,
at their edges neet,
shows a configuration in which the cladding 8 overlaps a
end strip 10. Fig 4 shows a nore el abor
C addi ng 8-again covers the edges of tinber |ipping 11 (Srorrar-y

edges of a steel

and are covered by,

a veneer

| ayer

i n which the cladding Sheets 8

—pabkly Fig 3f
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Fig 3b) but the assenbly al so conprises, wooded beading 12 to define surface
panels (see Fig.1l) and decorative bra
may be conventionally conpleted
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wi th |l ocks, closures, glazed transparent panels,ﬂeye-ﬁ?ica oT Of \
features. Fig 5a shows a door core panel 51, in this ijn é;"ggghstlng;of
a upper portion 5la and a | ower portion 51b united at[glc F arChi ¥
positions are shown at 14. The nature of each hinge connection will in
practice be the same at each posi tf, |ﬂ but for brevity in depiction one
exanpl e of each of the illustrated hinge connections (of Figs 5b, 5c and
5d) is shown at 14a, 14b, and 14c respectively. Hlnge connection 14a (Fig
5b) is shown in the form of é¥5|nple metal chapnel, with parallel side

wal I's and a base carrying pr CretD9er €w h . In practice this
channel is Iocated in &ﬁ&\nnuld and thus arrives in situ at the desired
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Hi nge connection 14b.(Fig.5c) is generally T-shaped with a flat base
carrying screw holes 16 and a central leg 18, bifurcate ;
and wel ded at 20 to the base, which leg 18 is located i

a way as to beconme enbedded in the har?j d material an AT

spl ayed non-copl anar end 19. Hi nge

but two parallel legs 21, welded at 22 and wi.th bifurcated ends 23, are

fixed to the base.

[ It has qgé oy a S in sone instances for the
cast- panel to be nodified 7T4;§Rﬂéfgﬁg%;ﬁrTﬂ-llke stress-beari ng door
A %

fitnents.
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ection 14c (Fig.50) is simlar
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Fig 6d shows di agrammatically a core panel 62 for a door fabrrtat%@“;?:
@c
I

| i ghtwei ght material. To inprove the fixing of hi nges )rﬁ)g‘la:iqis ife
that, during the filling process, separate insets 621 622 p

constituted material, contiguous to the main body 620]éﬁﬁ“eventuarrv """"

becom ng bonded thereto are poured 'PYQ the nmoul d. Such material nmay be
somewhat hi gher density and strength, ' to inprove fitpent of hinges at 622
(or-door-closers at 621) withjout S|gn|f|cant melght i ficrease overall. Fig

6b shows an essentially sim!l

640, three side

=== 1
inserts 642, 644, 646 and one to i 8 | '_” herwise simlar to

Fig.6a. As an alternative (no
pl at

be reinforced with netal

dge of the door may -

FIG.1.
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bl ocks.
In a variety of sizes.

12 1t wll

of course be understood that dgeFs
By way of exanpl e,

%’-rgf“f =

aaﬁﬁia‘ihpthé?é’f 8

t he panel

di nensi ons of 2400mm x 1200 mm with reinforcenent menber 62% JU0 986X |
nm and rei nforcenent nenmber 622 2400 nm x 100 nm i n |eB&h ‘case beLQg_:S&

t hi ck.

Panel

64 was nmade up as 2135 mi

915 nm overatrt+~"Hwenber 648 was

300-mMmm x 100 mm and each nenmber 642, 644, 646 was 200 nm x 100 nm w th

al'l such nenbers
within a rangk 03

??al n bei ng

38 th| ck. The door
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t hi cknesses, depending on the desired end use and Iog_%EBDAGé;;;;;;;;;_]
-regul ati ons. Such panels may have a density between 0.- 12904kqu Q?H' ,
and have wood-1i ke properties whereby they may be screled: and..dr.l.).].eq.
They are inconbustible, and do not rust or rot, or eXPATFTI=
door or core panel for a door nade u g, described in elthe nent

above, using the type of congg te mx res for thg pa

units as described, hasj the antage that the Ilbht concr te/hay be
cut, screwed, and plangd.wth/nornn reaver Tt has
hi gh ther mal ;fnju@y on. and ‘s unq [ n.sul ation éven w & hout addi‘t i orral,
cl addi ng. Suc y oﬂ core panel) ‘can be nadé cheaply by nasse
production, and is very stable agalnst; .- P A -
P . B - 3 .
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13" distortion. Although it can be used as it stands,_it may_also be
pai nted. Mreover, |amnations or cladding in steel EhE@lﬁ@iQtHWﬁﬁl yvvood

by way of exanple can still be carried out since the core as ﬁ’u(‘)‘wﬂ ‘g‘gﬁ
accept all the usual fixing menbers. Thus, a very wiide range of “i-nI"§’ :e

operative for a long perlqgof time, sfrde |n the core th e are no vvooden
parts to rot and need be n? nmet al parts to corrode. w
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14 CLAIMS: 1. A door, or a core panel for a door, consisting essentially of
a |lightwei ght rectangul ar expanse of a set and harg al—based on
cenent and/or gypsum 2. A door, or a core panel fiDRepLACEMENTSSHEE red in
claiml fabricated of |ightweight material. 3. A dpor o ?or nel as
clainmed in claim2 in which the set and hardened EQ&LQLnQHﬁb%ﬁEbs '
" lightwei ght naturally occurring or synthetically pkod st i or
~fibrous additive in addition to the cement &@d/or gypsum 4. A door, or
~core panel, as clainmed in claim2 or 3 in which the set and hardened

mat eri al conprrestdential property or in similar establishments.

The present invention sets out to provide a
lightweight dpor structure composed of a set and
hardened material based on cement/gypsum.

The invention provides a door, or a core panel for a
door, consisting essentially of a lightweight cast
fectangular expanse of a set and hardened material
comprising primarily cement, said set and'hardened
material comprising a plurality of major air voids
present és internal elongate bores extending within the
door or core panel.

The invention may be embodied in many different
fofms and many optional variants may be introdﬁced into
the composition of the set and hardened material, into
the internal configuration of the body of this material
and into the structure of the total door assembly.

The door, or core panel thereof, is fabricated of a
lightweiéht material. Usually this is achieved either
(a) by the incorporétion of a lightweight particulate or
fibrous additives as aggregate into a settable mixture
of water and cement and/orxr éypsum or (b) by the
intentional incorporation of a multiplicity of small
voids into such a mixture, usually with an aggrégate
additive as well e.g. a lightweight aggregate and often
incoxrporating some stabilizing material to ensure that
the air voids in the mix are retained in the hardened
material. 1In this




nultiplicity of

or core pane

panel .

intentionally incorporated small air v0|d$__,w*~,4hxm;r~or
core panel, as clained in claim4 in which the materj [
material. 6. A door, or core panel, as clained in cl
material is an aerated material. 7. A door, or core
any one preceding claimconprising at Ieast ‘'one nmgj or} P
M S * voi d extending within.or at the syurface

anel, 75, il ggged.

8. A door

as claimed in claim7 in which a pIurallty of major air voids
are present as internal

Such materials as listed above are added to the wet
plastic mix and are present in the hardened and set

product. In the manufacture of the product it is also

advantageous to add plasticizers or "superplasticizers”,

materials known per se to give a more workable and
mouldabie wet mass. It is also useful to incorporate
foaming agents, aerating agents of airQentraining agents
to provi&e stable air voids (to the extend reéuired) in

the wet mix. Moreover synthetic or natural'additives

" known per se to reduce the risk of cracking and to

increase the strength and structure flexibility may be
added to the nmix.

The actual internal configuration of the door or
core panel is modified to give an overall lightweight
panel. This is especially useful where the panel is the
core of a fabriéated door structure. Such a
modification comprises major voids present'as elongatg
bores within the.panel structure, or recesses e.d.

elongate channels at one or both surfaces of the éanel.

Purther modification to the panel structure may
comprise the incorporation of one or more areas of
different composition and/or properties within the

lightweight doér or core. For example, one marginal



afahgate bor es exfénding'aldng W thin the door, or cgee—panel——_0—~A=dag

or core pane

voi ds are’ present as recesses extending al ong one or{{both panel surface
10. A‘door, or core panel, as clainmed in any one pre:amﬁ@gg
at | east one area of different conposition &ad/or pri =

as clainmed in claim7 in which a pIurzHREéLAﬂEMEﬂI&HBET

cT.JUN- 16970 i

. : . A :
remai nder. 11. A door or core panel as clainmed in claim10 in which one

| ong edge margénitabier Apdges, aclakpsi waly (Fptendlill)abberccleskleall e
material to inprove connection and retention of a hinge fitment. 12. A

or core pane

hecksai abd. | nThealdgbfwelght paneli mayabel eaastingdet or a

margin is fornmed in a '

integral casting or may be a composite of two or more
suitably united panels to aid transpbrtation, handling

and packaging.

As indicated above, such panels may be fabricated
from a mixture of cement and, bptiogally gypsum;
particulate and/or fibrous additives and aggregates,
and/or small air voids, to provide a lightweight set and
hardened expanse..'Such fabrication, utilising when
desired plasticizer materials to assist working and
mbulding, and/or‘foaming agents, aerating agents and
air-entraining agents to incorporate stable air voids is
known per se in other contexts, but is novel when

utilised for door construction.

Figures 2a and 2b show an additional ekpedient which
is used in accordance with the invention to achieve a
lightwgight panel. In these diagrammatic horizontal
cross-sections through the panel are shown the uniform
cross-sections of circular holes 4 extending through
cast panel 21, surface recesses 5 of rectangular cross
section extending along panel 22 or deep recesses 6
extending along panel 23. These can readily be achieved
by moulding techniques using removable pipes oxr other
shaped removable uhits, and such pénels.as shown in Pigs

2b. and 2¢ at least will

r,
i

door
top




relatively nore drillable or workable material to inprove connectiea—and

retention of a door closer fitnent. 13. A door cons Heoh 4, EWEngﬁmEmH
of ~an uncl ad 16 core panel ‘as clained in any one preceglng cla
pai nted or unpainted. 14. A door consisting essentifldy 02 d. dUMdS&%me

clainmed in any one of the preceding clains 1 to 12
faces with an attached | ayer of paper,,  wood or netal which is glued,
attached with nails or like fixings orl attached by noulding in situ.

CLAIMS:

1. A door, or a core panel for a door, consisting
essentially of a lightweight caét rectangular expanse of
a set and hardened material comprising primarily cement,
said set and hardened material comprising a plurality of
"major air voids preéent as internal elongate bores

extending within the ‘door or core panel.

2. A doof, or core panel for a door, as claimed in

claim 1, wherein the set énd hardened material contains

'gypsum.

3. A door, or a core panel for a door, as claimed in

claim 1 fabricated of lightweight material.

4. A door or core panel as claimed in claims 1 or 2 in
which the set and hardened maferial comprises a
lightweight naturally occurring or synthetically
produced particulate or fibrous additive_ih additiaon to

the cement.

5. A door, or core panel, as claimed in any preceding
claim in which the set and hardene§ material comprises a
multiplicity of intentionally incorporated small air

voids.
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6. A door, or core panel, as claimed in claim 5 in

which the material is an air-entrained material.

7. A door, or core panel, as claimed in claim 5 in

which the material is an aerated material.

8. A door or core panel as claimed in any preceding
claim, wherein said internal elongate bores extend along

the length of the door or core panel.

9. A door, or core panel, as claimed in any preceding
claim, in which said plurality of major air voids are
present as recesses extending along one or both panel

surfaces.

10. A door, or core panel, as claimed in any one
preceding claim comprising at least one area of
different composition and/or properties from the

. remainder.

11. A door or core panel as claimed in claim 10 in which
one long edge margin is formed in a relatively more
drillable or workable material to improve connection and

‘retention of a hinge fitment.

* ¢ L M s ®  »



REPLACEMENT SHEET

3

12. A door or core panel as claimed in claim 10 or 11 in

which at least part or a top margin is formed in a

relatively more drillable or workable material to

improve connection and retention of a door closer

fitment.

13. A door
core pansel

painted or

14. A door

claimed in

consisting in its major part of an unclad

as claimed in any one preceding claim, .

unpainted.

consisting essentially of a core panel as

any one of the preceding claims 1 to 12 clad

on one or both faces with an attached layer of paper,

wood or metal which is glued, attached with nails or

like fixings or attached by moulding in situ.
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