A COVPCSI TE MASONRYBUI LDI NG BLOCK TECHNI CAL FI ELD Thi s
invention relates to building blocks, to a nethod of
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bui | di ng bl ock and an assenbly of building bl ocks. The
art to which this invention is generally directed is
the art referred to generally as "masonry" and
"masonry bl ocks" where building blocks are constructed
that can be assenbl ed one upon the other to forma

masonry wal | .A GOKEHRIINIMARONITK BUILDEVG BLIOXNE have
been known for nmany centuries but nore recently cenent
bl ocks have been manufactured which are used to
construct walls of buildings. Existing concrete bl ocks

asl'éé‘ﬁNl@AEF‘ﬁ‘:"lf[f)en“y manuf actured are used in walls

a nor bed and vertical mortar join. A
char acteristic of existing concrete bl ocks is that

&Pt BERY A 168 J Bua o R Frcthad O bRt uicing a Building, a
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these to be econo a ver
concrete mx so that their formis established within

TR Dol B DR8Pl sonerly

e ‘Thasbnegrarein sty BRIRE Bl Retd mmufgobmﬁls bfe Edtdtructed that can
way is al so conventi onaIIy formed with one or nore

hdlel aspetned esewipon the ofprsio fop amiaswry wall. Thi s of
course allows for a bigger overall dinension of a

bl ock whil e keeping all up weight for such an overall
diBAGKGHOUNEsARMan -.woul d be the case with a solid

Baked clay bricks have been known for many centuries but more recently cement

blocks have been manufactured which are used to construct walls of buildings.

Existing concrete blocks as they are currently manufactured are used in walls by

using a mortar bed and vertical mortar join.

A characteristic of existing concrete blocks is that they are very porous and it is
considered that this is an economically useful characteristic of concrete blocks as
currently manufactured because, in order for these to be economic, they are
formed using a very dry concrete mix so that their form is established within a
mould in such a way that they can then be very quickly removed and left to then
set separate from a mould.

A conventional concrete block formed in this way is also conventionally formed with

one or more hollow centres with an open top and bottom.

This of course allows for a bigger overall dimension of a block while keeping all up

weight for such an overall dimension less than would be the case with a solid
block,
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bl ocJkThere still, however, is required considerable
skill in laying such bl ocks using nortar beds and

whawene18® adj ust for each individual block, iP&I/AU2006/000001
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relative position both vertically and horizontally and
|aterally one in relation to another. Further, for
reasons of econony a unit size of concrete bl ocks of
current type are relatively heavy and this creates a
chal | enge for a skilled bricklayer who nust not only
lift the brick into position, but nust also apply
mortar to at |east one end of the brick and then once
lifted into position, manipulate this. This then calls

b oA et OB g i
t@oAal beds ahfifaviry tbrhﬁﬂ%é’ﬁai Qé'(liﬁi%ﬁ t dud} dictid {8 Telative ppsition both

difficulty then arlses because o e porous nature
t varticdlycanahdrizantaheang taberdly ese ipeelatips td anothest ance,
rendering of the face of any wall which is then nore
often needed to assist in ensuring a wall will provide

aFsrtifdr, fdravbspnobestdnoenyalunitfisife BUERRBER MbCK of current type are
building. It is also true that conventional masonry

pielalivehhheayyeand thisi cresiesa oaljengmipr @ sidlladariakinyen avho must not

848 RSB BR IS sLBRCb A 3B o Bt 83 G onc ot e
| igviick Qe thaprondd et IRRY pddifidh, alahiPLRIY 8NsNg nortar

base of some thickness and especially where this is
intended to be a visible wall providing, for instance,
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consi der ( I nvention |
puipise tabe Iphykically sthorpto dehiese this furttenshaniptiatias.onr y
wall's, as well as a wall as such and a nethod of
building all of which facilitate a cost saving at

| Rdgthémdifficalty e addesicaduet of it pbfisanaerevdiane Wddkdand further
a
processes, perhaps for instance, rendering of the face of any wall which is then
more often needed to assist in ensuring a wall will provide a sufficient protective

wall for purposes Qf a building.

It is also true that conventional masonry bricks have existed for a very long time
indeed and have established a long tradition of ensuring that a masonry wall is
constructed by using individual bricks laid one upon the other with an intérvening
mortar base of some thickness and especially where this is intended to be a visible
wall providing, for instance, a visible face, then skill and therefore cost remain |

considerable.

An object of this invention is to propose a block which can be used to construct
masonry walls, as well as a wall as such and a method of building all of which
facilitate a cost saving at least in the eventual product, for instance when using a
block, and that such savings can be achieved while at least maintaining a

construction that will meet required building standards.



bl ock, and that such savings can be achi eved while at
| east nmmintaining a construction that will neet
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I NVENTION I n one formof the invention, there is
proposed a conposite masonry buil ding bl ock which has
an outer facing materia! that is fornmed as a wet cast
cenent - based material based material and has a core of
a material or materials which are of |ess density than
the outer wet cast cenent based material. In
preference, the wet cast cenentgbased material is a

m xture of an extender and a binder. In preference the

S jal is a mxture of an
:gtse@g(gréﬁﬁjﬁagﬁggm%%N bi nder such as a cenent
such as Portland cenent. An advantage of this
t...s.that. h a. bl ock by rea f the. .
R b ol b b BPah e abins Wteing biook
SWhicAGfasVdH 6titer $ac9ﬁg-|rr9¥ér‘?él th&ags ’f&‘nﬁl%c?a@%r\ﬁét' akt @Bfhent-based
al so can be made to a high degree of accuracy.

Fuateériad based nwEstialcemkins & asedoinmeateddl aamatenatsawhigh are of less
can also be therefore inplicitly strong in the context
o‘?e'?%'é’éh?ﬂ} h BHIRE et Sast ¢RIpentRdseddnaierighi ng a nortar

bed for joining one bl ock upon another, there can now

be an adhesive. A core or body of the block by being

f lnduafesgnea dhawret cast cerpapihasegsnateaial isra mixisise oban extender and
gighﬁ%%ed and therefore the type of material that can

t "used allows for a large bl ock in physical size

whi ch nonet hel ess does not then weigh a

CEABAFSEVR o s oA e e o
CaP3&Mmd %n8fa BInWEF &&h Q'&%Ege%tggci‘ti s/PJrt4Sd 88¥hent.

typically approximately 14 at by reducing in
t he body,

An advantage of this arrangement is that such a block can by reason of the nature
of wet cast cement material have an outer surface which is of low or negligible

porosity and it also can be made to a high degree of accuracy.

Further, wet cast cement based material as a material can also be therefore
implicitly strong in the context of masonry products so that instead of using a

mortar bed for joining one block upon another, there can now be an adhesive.

A core or body of the block by being faced by the wet cast cement based material
can be protected and therefore the type of material that can then be used allows
for a large block in physical size which nonetheless does not then weigh a

proportionately significantly greater weight.

In other words, a desirable weight considering the lifting capacity of a worker might
be up to let us say typically approximatély 14kg, so that by reducing in the body,
the density of the materials, we then have the possibility of a much larger block for

the same all up weight.



the density of the materials, we then have the
possibility of a nmuch larger block for the sane all up
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that the material of ‘lighter density be expanded
plastics material with a binder. In preference, such a
bi nder can be a wet cast cenent based material that
then woul d be expected to be conpatible with the outer
surface material. In preference then, there is
proposed a core which is conprised of at least in the
mai n, by volune, expanded pol ysfyrene foam and a

bi nder selected frommaterials mhere t hese are

JaeRetetics b thatlicn, BE Fr B B R al AT R Gensiy be
ge?@g@e?gl lé%ﬂ@sm@rlgmvﬁh‘érblﬁdbra back and front face

ully surrounding material. If there is no
| onger necessity for such a bl'ock when being laid to

gngﬂe ?&%et gueﬁ a@h&@%ﬁb@@ \X/étc 'c&n%‘ﬁ?'b)ég%& Weat@Ral@hat then
e e

end al consi der a

tvab il rb@S@(p@f:tewrot loe cotmipatiblel With tm@mtee gufface heaténa).
such blocks is nuch | ess. By having accurately sized

and inmplicitly protected bl ocks neans that the job of

| lamre@rértt@th@hgﬂieré@bt&ﬁs@a% ¢ate vamen ﬁlﬂpéd)rﬂbﬁsédﬂ bf acieast in the
an ‘adhesive as is commonly used in the buil

i meumsby yobumae, teheansiedyolyshyreoe igaml arska bm@ma@mt@dwgom materials

ST thRSs &SR BRI 5 U o AR TR e T B 4 the outer
%&%%@cém%ﬁﬁa afheghMeheRELIHISs 4 fadiny 8ARE Jh@e BRly orona

a materi al Itself does not need to and does |
f lzandk mmifrmtdaceierasguily‘ saraounding knatema. can afford to
have a nore expensive material for an effective
bondi ng which then can provide significant adhesion

biethee s he frelr ineeessitycior 8gcls arflesiewhen being laid to then need to be
aligned significantly every time on a bed of mortar with an end also of considerable
thickness of mortar, the skill required for laying such blocks is much less. By
having accurately sized and implicitly protected blocks means that the job of laying
then might include coating appropriate surfaces with an adhesive as is commonly
used in the building industry and then simply placing blocks one upon the other
where én adhesive Iéyer as compared to a mortar bed will be able to have very

much less thickness.

Because a glue or adhesive material is intended to be a material that of itself does
not need to and does in fact not provide significant bulk, one can afford to have a
more expensive material for an effective bonding which then can provide significant

adhesion between respective matching surfaces.

One of the problems with a block using features described above is that there still
needs to be a modest level of skill in ensuring that each block is appropriately

positioned both in vertical alignment and horizontal alignment even though with
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One of the problenms with a bl ock using features
descri bed above is that there still needs to be a

woreaest21Bevel of skill in ensuring that each bPODKU2®6/000001

appropriately positioned both in vertical alignnent
and horizontal alignment even though w threspect to
hori zontal alignnent, this will depend upon base

| evel s and have sone dependency upon mai ntaining only
a relatively constant thickness of any adhesive. W
have described the features according to this
invention hitherto wi thout spe@ fying precisely any of
the external shape characteristics of a brick as far

. o o '
Bt S REQR AR oSS RREAIR WPE Lol b oo come
idepleHeenéy L6 itk BRS oAlyta idlaivaly ebiedtarthivkaess ef aay adhesive.
of 'rectangul ar proportions in which there are two

opposite faces providing an outer face and an inner

fvﬁé $ravEWRsefbed ?rféfi%aﬁﬂ@s %cb@ilfﬂliﬁgj‘% i IQBWiGE Bithéro without

these respective faces are a orthogonal |y aligned .

specifying precipely any of the exteneal shiapeahataderisicsl dfyg bridleas far as its
we have a rectangul ar, bl ock. Wth respect to the skill
reé‘tﬁ‘%mﬁb%haﬁﬁ)\ﬁ/é‘\?@g?meﬁ’-terrrs of building a wall using

such features in a block, it would be desirable if

there could be an even greater reduction in the skill
raquefesengesihenie plackdias ary preyrall appoRstate shape which can include

accor dan L hi [ r . :
O aEHTE bt i el bRl 5 0 B o G picofiitain which
QheitdGredRLHpFEe PaBIOvidiRY Bhidtfierdats @pgerdinAer fdte, two end
bei ng a mat chi ng shape and position relative to the
rfacehand astoppwe haitomméaaspposed face within a second
oppositely positioned face of the block. In ~
preference, there are a plurality of projections on an
Upthesefraspediivatfacesarspait edhogandllyaligagd anedvith eespechiodthe other

such that such projections can b ed by matchin
at least generally, trP n \J/ve %ave arec angu?arﬁog(. y g

With respect to the skill required, however, in terms of building a wall using such
features in a block, it would be desirable if there could be an even greater

reduction in the skill required for the person laying the blocks.

In accordance with this invention then there are further provided one or more
projections in a one of the faces of the block and one more cavities corresponding
in being a matching shape and position relative to the matching shapes in the

opposed face within a second oppositely positioned face of the block.

In preference, there are a plurality of projections on an upper face that are spaced
apart an equal distance and such that such projections can be used by matching
cavities by a block which is either aligned at right angles to the first said block or

overlaps the said block only by a proportion of the total length of the block.
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cavities by a block which is either aligned at right
angles to the first said block or overlaps the said

whbwek7asl y by a proportion of the total | engtPCDAULINE000001

bl ock.In preference then, there is a matching

rel ati onship between a di stance apart of the
respective projections and the width and I ength of the
bl ock for this to be achievable. As was previously
stated, this matching woul d al so be nmat ched by
appropriate cavity shapes within an underneath side of
a block. In preference, each pr@jection projects above
an ot herw se generally planar shape of the face and

hﬁﬁ% e?%?rfeeiih'e ﬁﬁgézsnéﬁr‘rflé gﬁﬁgwgﬁf@gvg‘h I leQH"af%tapﬁe apart of the

tragpectvel prm@‘nane ahd tlm@wldthcamdemgﬁbftthe Ulcﬁsmmmy&) be
bl ock aligned or at right angles to the projection.

\@hievable.some cases, this would then allow for

projections that m ght be of a square cross section or
ot.her shapes that are symmetrical about an axis to

aAs wasisevidhsly, stated pihés matehirg wolkd alsode matdhiedriyl appropriate

shape s chos n to b C|r ular and therefore each
pﬁaé)jﬁ&sbﬁeﬁs it ﬁ”f%‘f‘é’f’éﬁ S@Pée\‘plﬂglﬁo coni cal -shape
in one case or part of a sphere in another. In

preference, the conical shape is chosen so that in a
dna&eﬂeéences&m projgetior Reciefts @bove angetheerse geperally planar shape

bR B8, % PO R peB i KRR HER o o B eightbiey iy

CauRgernewe €4l shaipal Wheﬂferltlﬁé?c dRRY lsﬂﬁpér@péﬁtlbrﬁb’d with the
any cavity then will receive into itsel

pespectiviedviogk elignad enairighy aaglesdgdhamiojgetioimps
breaking off a portion of the projection. This
accept abl e manner addresses an issue where if for
[ W@ﬂarhteomeaaasepr hiswouldrihbadlloerfoi paljectiahsdhat iniht e of a
usp bl ock hav to, be I?vvered aral ] el so as not
cﬁlare Cross se n or other shapes that are symmetrical about an axis to allow
for this, in preference, the cross sectional shape is chosen to be circular and
therefore each projection in preference is of a frusto-conical shape in one case or

part of a sphere in another.

In preference, the conical shape is chosen so that in a practical sense, when one
block is located over another, an edge of an upper block can be first re.sted on the
top of the underlying biock and the top block can be lowered pivotally on its resting
end so that any cavity then will receive into itself the projection without snaring an

edge and perhaps breaking off a portion of the projection.

This acceptable manner addresses an issue where if for instance, each projection
had vertical sides, then an upper block may have to be lowered parallel so as not
to interfere or break the sides of either the cavity or the projection and this is

physically much more demanding and in many ways unnecessary.



to interfere or break the sides of either the cavity
or the projection and this is physically nmuch nore

waletsandiiag and i n many ways unnecessary. Accor dP@yAY2ok/e00001

sides of the projection and the matching shape of the
cavity includes the inclined sides. In practice, by
havi ng an outer face of the block of the wet cast
cenent, this can be chosen to be of either |ow or
negligi ble porosity, and can be very strong and
accurately sized in a way that such accuracy can be
mai nt ai ned through the curing process for subsequent
rellance t hen when on a buil ding. Nonet hel ess,

oSBIreR) e Gls o R HRHRAG Al e Habh e, a%%ﬁéf ”ﬂ% cavity
WﬁthdeBQhGMlhEd%@&.t hat a small degree of adj ust nent
when being 'laid on a bed of adhesive can be of
assi stance. Such tolerance is a practical
C R 5ra@REAIyOaiRg aABOLEl fﬁ@@%ﬁt@blbek bt %Peég%%nﬂéht this can be
relation to accuracy is intended to incorporate an
tohl@eemodm Ohethaiﬁwmrmgh@ble poroshe arid camié aemrong and

| ock aV|n al | wei f 14k
VB Sgia A Bkt Sucn BBECE o fia AN Sainad thrggh the curing
e h has been
rbicReSs tnliszeBebtichants Sertlfiioh Sordilic accurate
finessing that is available if further accuracy is

' ' Wil
O Ao HE b g 0P B, bRl S iance
ﬁb@We@ﬁttHEQ)r@JTecﬁn% Prcﬂe&ﬂdﬁ@@nd thel rﬁa@ﬁlr@dda?\}"ﬁe@&) tHat a small
provi de that the ock is nmade by having a nmould in

wAeadretd adikgiment whesrasing leitsenl arhadeof @ﬂlhqat\cwcem he of hesistance.
outer material of the block is held during a curing
process. Such a nould can be aligned so that it is in

10 ofuch toler@neeris aqubactical chasidération gnsii algsdiscussion in this document in
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relation to accuracy is intended to incorporate any tolerances that are practical in

the circumstances.

With a block having an all up weight of 14kg, a tolerance allowance of perhaps 1 or |
2mm in adjustment either from side to side or along its length has been found to be
acceptable and provide that fine accurate finessing that is available if further

accuracy is required in the vertical alignment of a wall.

While we have described a block, we have also realised that in manufacture of
such.a block, it is of advantage to provide that the block is made by having a mould
in which the wet cast cement-based material providing the outer material of the

block is held during a curing process.

Such a mould can be aligned so that it is in one sense vertical so that facing sides

are formed while being held in a vertical alignment.



are formed while being held in a vertical alignment.In
anot her arrangenent, a bl ock can be fornmed by having

wopwes7da0 f ace | ower npst and then the noul d | BCE/ADS106/000001
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coated with a wet cenent and then either as a
preformed core or otherwise, a material of |ighter
density is located so as to be within a core area of
the block to be forned and then a final coating of wet
cast cenment-based material over a back of the core

whi ch can then either be rough finished or fine
finished either during-or subseguent to a curing at

| east of the wet cast cenent-based nmaterial. In a

R S RN R TN —

aritPthen thd aduld s frdiedbiadivitha Weticenieptt Bhvahes @ﬂher as a
concrete so that it is to flowto fill the nold

|mefommed gobepngthergised atmatesiat of lighter dmtyas lansited sotas to be

.cast concre in fluid form
Wb one Bika.St e Hlahtibe ot fuden 2 AndfCQalifioataet cast
Cc%ﬁ?éﬂt-d%é& %é’i@hﬁ{)&)\%r ?Sé?@okﬂﬂ%‘%ﬂr? %Hl&LQaﬁ el @itd BSrough
a layer across a bottomo e nmoul d, en a mxture
dinishredeorfmediadshEdsither dmingr oradubsetjbesat tbi ancaring it leastiof the wet
and cenent is poured into the nould to be left then to
Last C‘P'ﬁeﬁt'b%ﬁqcﬁ’élat?ﬁeéferred case the nethod can
include a first wet cast cenent-based material being
inserted into the nould as a | ayer across a bottom of
tlﬁéi fwgthedformHbareaisn meaihed of nmmuéaq@ar@dﬁlalcbu%m logate a preformed

3 o Rt fadtit A, 2B o R0 T dpf iyt cast

'B%ir@Fété'so'tﬁaﬂqpiért@CﬂcﬂWtd ﬁlPtHéf mbléﬁn&h&tn\gr l?eln@ﬂatrbuﬁd‘&e core, and
thus resulting materials being then left to set.

rthen aliowing the avaticast edreretecion fhyihfarmi teesadl y as - f ol | ovvs

al t hough these individual ratios depend on a nunber of
further factors so that sone experinentation is

In another preferred case the method can include a first wet cast cement-based

material being inserted into the mould as a layer across a bottom of the mould,
then a mixture of an expanded plastic material with a binder of sand and cement is

poured into the mould to be Iéft then to set.

In a further preferred case the method can include a first wet cast cement-based
material being inserted into the mould as a layer across a bottom of the mould,
then a mixture of an expanded plastic material with a binder of sand and cement is
poured into the mould, then a further wet cast cement-based material is poured on

top of the mixture, with the thus resulting materials being then left to set.

The mix ratios are in preference approximately as follows although these individual
ratios depend on a number of further factors so that some experimentation is
needed in practise both in relation to the quantities and also the source of the
commodity items such as plastersizer. The aim is to get a wet mixture that allows

for a reasonable distribution of the ‘Iighter polystyrene beads



needed in practise both in relation to the quantities
and al so the source of the comobdity itens such as

wWEk@she13d zer. The aimis to get a wet m xtur eP€ay2006/000001
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allows for a reasonable distribution of the I[ighter

pol ystyrene beadsCenent 4.8 kg Fine beach sand 5.6 kg
3mm pol ystyrene ~expanded beads (@0kg=1 nB) 7.2 litres
Pl astersi zer 120 ml Super-plastersizer 12 m

Accel erant 40 ml Water 1.12 Its One of the advantages
of the arrangenent described is that by having a wet
cast cenent-based material wthgits appropriate
strength and its ability to present a finished face

whi ch &gﬁ]ekﬁ?en formed by CJ‘%S@nassoci ation of the
i

casting nmaterials with a fi ed surface of the

nmoul d, Fineddegghiagguent treat nens_eq,{gthe bl ock may no
| onger be necessary. This however, 1s not to say that

we do HBM palysiyfrineexpandeaddgads (@Lakgimader Berdiresof
this i vepti.on other materials ié}gt may be of
advant I@g’erﬂ;?ri nstance, an inc Mn of a ceranic

tile ogupsr-QUtRtsitace during thesgisting process. In a
further l1?(](5)}(rér]1the i nvention can E% said to reside in a

bui | di Accddérmark of cast concreted@lich is substantively

of rectangul ar proportions having thereby two sides,

two enff€@ind a top and bottom \/\}rg?étst he two sides are
parall el to each other and oppositely positioned one

with respect to the other, the two ends are parallel

t @ne £ he adeaniaaes ebihesarrangerpenrt desshbad imthalbyhaving a wet cast

F EREHpdd Mgte?faﬁl%th it%nﬂ)propriate strength and its ability to present a

finished face which has been formed by close association of the casting materials
with a finished surface of the mould, that subsequent treatment of the block may no

longer be necessary.

This however, is not to say that we do not incorporate at least in the broader sense
of this invention other materials that may be of advantage, for instance, an

inclusion of a ceramic tile on an outer face during the casting process.

In a further form the invention can be said to reside in a building block of cast
concrete which is substantively of rectangular proportions having thereby two
sides, two ends and a top and bottom where the two sides are parallel to each
other and oppositely positioned one with respect to the other, the two ends are
parallel to each other and oppositely positioned one with respect to the other, and
the top and bottom are oppositely positionﬂed one with respect to the other and
each have a planar surface which is parallel one with respect to the other and
being further characterised in that there are a plurality of equally spaced apart
protrusions each being located approximately midway between respective sides of
the block and extending above the planar surface of the top and a plurality of |
equally spaced apart receiving cavities extending into the planar surface of the

bottom each cavity corresponding in spacing apart so as to receive a one



the top and bottom are oppositely positioned one with
respect to the other and each have a planar surface

wakioek72130 paral | el one with respect to the ot hpeT/anzhoe/000001
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being further characterised in that there are a
plurality of equally spaced apart protrusions each
bei ng | ocated approxi mately m dway between respective
sides of the block and extendi ng above the planar
surface of the top.and a plurality of equally spaced
apart receiving cavities extending into the planar
surface of the bottom each cavifigy corresponding in
spaci ng apart so as to receive a oneprotrusion

%%Q{OIPIQG)&QIII&{IQ JﬂBté St Dﬁ%ﬁ and WAGEShE I?Sspectlve protrusions

respective protrusions an aper ures are in

r @5 apértvRisyaralin vedgacticsly naspamd coge HissHding positibms.
further preference it may be further characterised in

that the wet cast concrete includes pol ystyrene foam
%rfhhﬁbﬁﬁrefér‘énﬁ:é it rhﬁ b@rf@ftﬁéne&%abtfen%d iehalt wid Het c??tyconcrete

characterised in that the protrusions are orthogona
slgnnimltaslpmadystwenhfomnmhcleﬂ the block. In further

preference it may be further characterised in that the

cast concrete is a |lightweight concrete by having a
clorfarthbapreferepicedt iag bedanber tHmacwricedin tiegthoprdthigions are

bl ock. In further preference it may be further

corheganally symmetricakwith rrspret tachietblegihcrete is a

concrete with particul ate foaned pl astics integrated

there through. The invention nmay also apply to a

clrfatthac piedereineeviningn be faithet cn:&lractleriasd @hmmeacastmncrete is a

JRAAEIGE Poncreln fuksy B0 cwgba: i RS ARhse iR a emainder of
binefoflavi ng upwardly directed protrusions engagi ng

wi thin corresponding cavities within an under neat h
face of the second said bl ock.

In further preference it may be further characterised in that the wet cast concrete is

a concrete with particulate foamed plastics integrated there through.

The invention may also apply to a construction in which a first block as
characterised anywhere hitherto is positioned on a second block as characterised
anywhere hitherto and the first said block having upwardly directed protrusions
engaging within corresponding cavities within an underneath face of the second

said block.

In a further form the invention can reside in a block as above where the protrusions

are of pyramidal shape.

In a further form the invention can be said to reside in a building block comprised of
at least in the.main by weight cement, and having a core of lighter material than the

material of a rehainder of the block.

In a further form the invention can be said to reside in a building block comprised of

at least in the main by weight cement, and having a core of lighter material than the



In a further formthe invention can reside in a bl ock
as above where the protrusions are of pyram dal shape.

wo pooa/0fa1Bd her formthe i nventi on can be sai d tPCT/aE20#6/000001
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in a building block conprised of at least in the main
by wei ght cenment, and having a core of |ighter
material than the material of a remainder of the

bl ock. In a further formthe invention can be said to
reside in a building block conprised of at least in
the main by wei ght cenment, and having a core of
lighter material than thematerigl of a remainder of
the bl ock, the core being a m xture of expanded

D oA e s, R AE  Bhgf pasc

agh@d\binddrh three sets of opposedly positioned sides
defining thereby a generally rectangul ar shape, the
body having a core of a first material and a second

dirf 4 ﬁ[rﬁ%ﬁ' O B ﬁqvef'lflé?ﬁbéﬁ“b@ deid & rég?deeirn' buﬂ ng glement including

surrounal ng the core materi provi ere

| @detly sulbsthead sefs of apmtse@lymlt@néd Isiday d@fﬂﬁn%iheﬁ@byﬂa generally
second naterlal and a one side of a one of the set
Hﬁ,b@@y Raving gs3ore ok adirst materigh and a second different

e PN T

t Aeleastnauzeintiily eRROAESUSOEEE siiffade BPSAIH 's@@oﬁd‘%éiérleﬂ and a one
size to receive and effect an alignnment of a further

bsigelef Banenyf threses ahepposipg sisles having aﬂeaai end prcmtuslon extending

dﬁ‘é‘“@i@}’?{ﬁ? Fﬁé(}r ece VC|e|n tlie S{Qetqr,}ﬁq Q{I ;rﬁfj Sllpfgggw y In She further
| By SYdidE @f‘tl*éeseﬁﬂé%ei Bf 6%65%% didled fe ?Bg‘tﬁ%n%%rcﬁ d %]Ee to

second material is nore dense than the first mate
| receivewarch @ffef;balmatlglement/ ohaifortheravloble hasing the sar® sleape and size
' O t‘w eﬁrsp Sefme\m‘)elggf( r1)y receiving a or the protrusions into the cavity or

cavities.

In a further form the invention can be said to reside in the above where the second

material is more dense than the first material.

In a further form the invention can be said to reside in the-above wherein the

second material is made from a mix comprising cement, sand and water.

In a further form the invention can be said- to reside in the above wherein the first

material is made from a mix including cement, sand, water and polystyrene.

In a further form the invention can be said to reside in the above wherein the

protrusion is of frusto conical shape with a wider portion closer to a main body of
the element.

In a further form the invention can be said to reside in a the above where the block

is a composite and wherein the engagement means includes at least one male



second material is made froma mx conprising cenent,
sand and water. In a further formthe i nventi on can be

W@ 2000/0t21306 esi de in the above wherein the firstPeEAE2(06/000001
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is made froma mx including cenent, sand, water and
pol ystyrene. In a further formthe invention can be
said to reside in the above wherein the protrusion is
of frusto conical shape with a wider portion closer to
a main body of the elenment. In a further formthe

i nvention can be said to reside in a the above where
the block is a conposite and whesein the engagenent
nmeans i ncludes at | east one mal eportion on a first

¢ . .. .
SH5 B 0 e i PP BB Kb 4T 5 SEEERY gurece
f epposingesid first sfasdapiRgeindn Q@@%Oﬁen?algbbﬁlmktddabtéd)fo accept a
t he purpose of joining and causing to be aligned

bmaleipagioplfecits. purpoge ofi jainivg andreausing torhealigred ’twambunldmg
mﬁ %Id to reside in a building block being a body
FW Yhree sets of oppositely positioned sides a
pl anar shape or a planar base shape each planar shape
bas to be at right angle to

el R e 8T8 VB pR SH B TP TGRA<LIVA BUGRG Plaak Deing a body
r Rithane &hs §f‘812;§%s fe[}?gggﬂéﬂnéﬁigi'dﬁg aaﬁ]?h A SHap %05 a Blarfr base

first materia ortron ‘o

nahape ehcwplaolr slsaed opphinkf eas@mdﬁ@ahgryed 1) lb@ @t fightangle to each
first material providing thereby an at | east

sobthepthershapessiglinnpinerehyt ageserallydectengylar shepeoie body

|
(e fhi 23t e o b ihtédl ahbieHL oltBl 86/ Boigridlsdhong material
buhliah i6 ®f b'cﬁffﬁérehﬁdélﬁls@ toaHy seid first hfa‘?@n@?ﬁ'éw@fng thereby an at least

opposi telé posi tioned sides each bein a pl ana
s Bdprianially gentindeupagter shidpee @éealdpﬂe@nad ngaiepel mrroundmg the said

PhApAr bAse shape aligned to be at right

In a further form the invention can be said to reside in a building block being a body
with three sets of oppositely positioned sides each being of a planar shape or a
planar base shape each planar shape or planar base shape aligned to be at rfght
angle to each of the other shapes defining thereby a generally rectangular shape,
the body having an inner core of a first material and an outer portion of a second
material which is of a different density to the said first material providing thereby an
at least substantially continuous outer surface of said second material surrounding
the said first material, a one side of a one of the set of opposing sides having at
least one protrusion extending outwardly from a planar surface of the side and at
least one cavity in the opposite side of the same set of opposed sides in a position
and of a size to receive and effect an alignment of a further block having the
same shape and size of protrusion and cavity as this first defined block and

adapted thereby to receive a or the protrusions into the cavity or cavities.
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angle to each of the other shapes defining thereby a
general ly rectangul ar shape, the body having an inner

w@oroe/0tfi3@ first material and an outer porti onP@f/AE2006/000001

second material which is of a different density to the
said first material providing thereby an at | east
substantially continuous outer surface of said second
mat erial surrounding the said first material, a one
side of a one of the set of opposing sides having at

| east one protrusion extending outwardly froma pl anar
surface of the side and at |eag one cavity in the
opposite side of the sane set of opposed sides in a

IR Habtseh oo Shas ol bRTRAY <8 WrEhbEdle Hasee apert conal

de@td)éerﬂfél’%\&iésdl@rﬁg anen ehythest thBibtodk Bysh d‘iiﬁéM@ﬁ/hlch is the
bl ock and adapted there to receive a or the

meone as it widthface toefaca\aubystamlaﬂw thegdlock pr ef erence

the protrusions are positioned so that they are spaced

apart central axis to central axis along a | onger

| Alsgielchfprothgsidn atén lendaofd slbak is=a distartce awain éromtl‘ea aid face of

the width face to face substantially of the

Ahe dleckdmy @,d@t@l@pse whichttozh 4§ o@,;heapqgtré@pq is %e half the dlstance of
f.the block by a

%ébﬂﬁl‘g@a\/\%@gﬁg oéné)tr?@ﬁswgc??%ﬁg%gkotru& on is one

hal f the d| stance of the wwdth face to face

bl%’)tgﬂnt' ik éo%léﬁlttl-gnﬁeagﬁ{mom I %rféﬁe}fgac.le]n%egement at right
é\ S f%ﬁl@lle%ﬂor‘igﬂaté '@Iﬁe@ﬂé’r‘i‘@ﬁhﬁ LﬂUéﬂ?hb%&J IR further form the
erlying block. In a further formthe invention can
bevemlocm ¢an besaiddoiresida mesmﬂslembﬁy of two blook& saeloh wifich is
ch.is c araterlsegsasese ere he and

%rﬂﬁ’tﬁ@ﬁ B &lsendnelq iseeigang ‘?@tth%f{ mﬁBS'Bf‘%@E@ Sotl‘re@e of a first
SRRk B8l sl htlﬁlg} |dbﬂtl&éﬂ€iﬂ%§'ﬁl?ﬁér@§ns’"ﬁ %Féﬁf ofh second of

a second of the where t rst o

i the frbeikisi voinerd thd fivat ofutice bldcls ésipositirsackabove and atiged to have a
rear face of each define for each a common pl ane and
WHtandear facetof each define for each a common plane and where the first
block with its bottom face is resting on, directly aligned and adhering by a thin

adhesive interface extending at least substantially between the two mating faces.

* Brief Description of the Drawings

For a better understanding of this invention, it will now be described in relation to

embodiments which shall be described with the assistance of drawings wherein:

Fig 1 is a perspective view from above and one side of a block according to a first

embodiment,
Fig 2 is a perspective view of the same block as in Fig 1 viewed from a side,

Fig 3 is a perspective view of the same block as in Figs 1 and 2 being the first

embodiment where there is a part cutaway to show an outer facing coat and an



block with its bottomface is resting on, directly
al i gned and adhering by a thin adhesive interface

wezioentiiag at | east substantially between the PEIAU2006/000001

10

15

20

mating faces. Brief Description of the Drawi ngs For a
better understanding of this invention, it will now be
described in relation to enbodi nents which shall be
described wWith the assistance of drawi ngs wherein: Fig
1 is a perspective view from above and one side of a
bl ock according to a first enbodinent, Fig 2 is a
perspective view of the same blbtk as in Fig 1 viewed
froma side, Fig 3 is a perspective view of the sane

: de, | : Vi ev it
\Aﬂ?ﬁékc@%, iadfit 8805h8a the RfiaRge B&P%ecglﬂﬁgﬁfﬁ g tRB face and

ere there is a part cutaway to S|i[10
ceaitiemight@aailower faver e, and it al so shows the
arrangenent of projections froma top face and
cavities.into a lower face, Fig 4 is a cross-sectional

VIFig if a trasshéantivaabliewed twodlegkeplabsl ohdepoh thébther in an
i nterl ocki ngI:; relationship and joined in this case by

aRte(iasking elaiansimantiodeshigdlisepsedaean adhesivadetween inter-
UGG N, BE-09HES AR, 850b AR ook snown i

time ﬁrbbéaingrmggliﬂreg,t as shown in the previous figures,

Fig 6 is a side elevation of the sane block as in the
previous figures with a part cutaway across a bottom

PEGLs R gﬁrﬂvi@vvido? tRe ﬁfs‘i‘ %n?do%‘ﬁﬂbb?&s QF\O\QH% ﬁfémp’re&leo%‘"skﬁgures,

asin the preceding drawi ngs and according to t
first enbodi nent and a | eft hand corner at the bottom

Sk LeR 8RR 40 SO TR anapar

acythweglddrysoh bottoaksormibaced i n an appropri ate
i nterl ocking

Fig 7 is a side elevation of the same block as in the preceding drawings and
according to the first embodiment and a left hand corner at the bottom being shown .

in part cutaway and the cavities being shown in dotted outline.

Fig 8 is a side elevation of a plurality of blocks placed in an appropriate interlocking
position with, however, the lower layer of blocks being located on a mortar bed

which is positioned on the upper face of a supporting foundation,

Fig 9 illustrates the way in which an upper block is positioned and able to be
manipulated so that one corner can be located first, the block lowered pivotally
about that support without necessarily damaging vulnerable edges of cavities or

projections,
Fig 10 shows the position resulting from the actions as shown in Fig 9,

Fig 11 illustrates an assembly showing a first course of blocks positioned on a
mortar bed foundation with a second overlapping across two blocks where a first of

the blocks is at right angles forming a corner,



position with, however, the |ower |ayer of bl ocks
being | ocated on a nortar bed which is positioned on

wo bwoopaer face of a supporting foundation, FiBCEAU2006/000001
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illustrates the way in which an upper block is
positioned and able to be mani pul ated so that one
corner can be located first, the block | owered
pivotal |y about that support w thout necessarily
damagi ng vul nerabl e edges of cavities or projections,
Fig 10 shows the position resulting fromthe actions
as shown in Fig 9, Fig 11 illuggrates an assenbly
showing a first course of bl ocks positioned on a

o R 00, o, LS OBEA B 80 an
?(F\%l%%i SrithH $& A Hic¥kaYerkelath the upgper bﬂcbt’fkt WRAout damage to either

lustration of the way in which a block can be
reanitpat pragectaoms, | ower ed onto a set of bl ocks beneath
t he upper block w thout danmage to either cavity or
projections, Fig 13 illustrates a nould to be used in
ch 1B&Imﬁmé$1a¢n@ﬂldhb beksseade tel memufactard of blbeks according to a
odi ment , % 14 is an enlarged view of a portion of
tfH@hQﬂ’féﬁP@@m eiFi g 13, except that there is now shown
a coating of cenent to provide a wet cast outer
surface to a block, Fig 15 shows the nould as in Figs
1Hg dAds an emttargedhiew qﬁa\@dbté@mioﬁhemi@@l asontig g, excapighat there is
two sides to t her. and the nou has be rst :
SHS SHOVR et EnI st preb e Wil caSF tytek sBiads fouq block,
with a lighter cenent and there is a top to the m)uld
al.sqg coat ed V\nth!él\ge t cement - based materi al

ifrig d prk@wsnihe e 105 /14 aiRe, W VRICh bﬁwm@@r&a phioted to

ﬂqg\g]tfd;\ﬁg‘? (te\ﬁ?her 5 tﬁ@@ﬁ\gﬁ&@ﬁ’tﬁé nRilid Bab Behdirogy E(S‘?teg \fith wet cast

cement-based material and filled with a lighter cement and there is a top to the

mould also coated with wet cast cement-based material to be inserted into the top

of the material in the mould,

Fig 16 is an exploded view of parts including the die that where there is now a
preformed core, spaces to keep the preformed core centrally positioned, and such
that there can be a space between the preformed core and the mould in which wet

cast concrete can be poured and appropriately vibrated as appropriate.
Fig 17 is a larger block from which preformed cores can be cut,

Fig 18 is a perspective view of a further die where the block is to be cast on the flat
and where a first coating of wet cast cement-based material is placed over a
lowermost face and a remainder of the material is then poured over this and fills

the die with a back surface being floated,

Fig 19 is an exploded view of the parts providing the assembly of Fig 18.
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preformed core, spaces to keep the prefornmed core
centrally positioned, and such that there can be a

waepwee7het ween the preforned core and t he noul BCT/AU2006/000001

whi ch wet cast concrete can be poured and

-appropriately vibrated as appropriate. Fig 17 is a

| arger bl ock fromwhich preforned cores can be cut,
Fig 18 is a perspective view of a further die where
the block is to be cast on the flat and where a first
coating of wet cast cenent-based material is placed
over a | owernost face and a rergi nder of the materi al
is then poured over this and fills the die with a back
; . o 1g L
THG 205 21 S iePBb PR Els ) AL G iRye he block
ded Masanrg coarEitetwitteuppenwsosd pratrisiondhand vimrdiost chvities being
where the block is a masonry conposite with uppernost L
giostaspendinglyshenes @idhbasitienrd and belng;ingach case of a shape which is

- corL.e L ngly shaped and positioned and being in
S aReHey

f a shape which is sem spherical. BEST
MODE FOR CARRYI NG OUT THE I NVENTI.ON It is of advantage

dRER AR o R GARF e RS THE WY TRSGnr y e 15 or
walls of this general type m ght be constructed. It
has hitherto been copye nal to usEta'm)rtar ]

$ ti . bed
vihIscdf astyapiagedpesiapishanpbie RUPoss ghine ipyeRtihisig ehange
i _ i g | _
S5, 8 55§y e Y 8 gl o gt o
regnstruetedan expertise and skill firstly to place the
nortar bed in position, and also to keep it supplied
to a bricklayer and then to ensure that each brick or

bt ae¥ haBertd BeATONUIBBIBNA € USe BitRBriadiets WBfthséh 8fe e hand allows

be firstly aligned to the vertical, aligned to the

Hor sigoificant changesaiadh adjustmant anshglignment of an individual block once
positioned on the bed but at the same time requires an expertise and skill firstly to
place the mortar bed in position, and also to keep it supplied to a bricklayer and
then to ensure that each brick or block as the case might be is then adjusted so as
to be firstly aligned to the vertical, aligned to the horizontal, and such that at least
one outer face is alighed with adjacent faces so as to provide a generally planar

surface or at least a surface which has changes according to a desired pattern.

Such a strategy has a number of difficulties which have been implicit within the

building industry for many years.

A first of these is that there is a finite time before a mortar bed will set so that the
‘height a particular wall can be constructed to is limited when underneath beds

‘have been not been fully cured.

Further, the constructional strength of a wall depends upon the weight of individual
members resting on others and only to some extent the physically weak bond that

might occur between a mortar bed and the brick or block that is positioned on it.
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one outer face is aligned wth adjacent faces so as to
provide a generally planar surface or at |least a

wa@obata3whi ch has changes according to a desiP&HAU2006/000001

pattern. Such a strategy has a nunber of difficulties
whi ch have been inplicit within the building industry
for many years. A first of these is that there is a
finite time before a nortar bed will set so that the
hei ght a particular wall can be constructed to is
limted when underneath beds have been not been fully
cured. Further, the constructidial strength of a wall
depends upon the wei ght of individual nenbers resting

gméjfetriﬁ(gté R iﬁ&lelésfng (ﬁﬁi‘éﬁlt@tiﬁ %aﬁl)}"gars‘é%éﬁdﬁé‘%gé@lgge&‘&:klayers are

m ght occu etween a nort
eithe i shortt sapply atnecessarily tequirdhigher tewldrds éomheoreducting the quite
been increasing difficulties in many cases where
sﬁfﬂﬂ@@'stﬁﬂdcwag%@ggw(@keither in short supply or
necessarily require higher rewards for conducting the
gquite strenuous and chall engi ng work. Referring nowto

t Referiimg nowrth diae fiksh emixacément ke blaeks! hapepper 2aad lower 3

| 3 surf whi ch_incl.ude a pluralj f .
TAcsS MBHEn TEAucss iinliy o PesirChiCat ek et framyap pinerwise
?d?%}{rﬁ@téltl%waﬁéﬁur?a@ﬂ _?ﬁd R LAy Bf Qéviﬁ?é’ 5ladst fonh B burface 3.

surface 3. e arrangenent of the protrusions
4 inrelation to the surface 2 and the arrangenent of

e AP Rofel BT PSR RIS, S rRde) e

gangfgdrhant dfehetavides Btierélaten W shrfate 3cpasush einat the protrusions 4
al i gned and pl aced cavities with respect to the '

pritgansrahslocagatthin gng @sinsrallystherefarecipigrnekamitip theapensistently

o G PR Bt SifiEsndudo she BARRRS Foct 1

line with the otherw se planar surface of the surface

ZEéa}(r:“JI pltOQI‘eUStIOOI‘P isoc;f atgo?n;nE)HSs %b%oann% 3i|9noemr%ign05nd in this case is of frusto-
conical shape with the wider base of the frusto-cone lowermost in line with the
otherwise planar surface of the surface 2 and the top of the frusto-cone shown for
instance at 6 is co-annular with the lower diameter 7 and such that the angular
relationship of the side wall shown for instance at 8 is approximately 45° {o the

horizontal or vertical.

The distance between the axis of each adjacent frusto-cohe protrusion 4 shown
typically at 9 is the same distance as the width between the broader faces 11 and
12, this width being shown at 10.

Further, each protrusion has its axis so that it is equally distant between the
respective faces 11 and 12 and the axis at each end is a distance from the end
which is one half of the width of the block.

The cavities 5 having a frusto-conical shape generally matching that of the

protrusions 4 nonetheless have the dimensions in which a one of the protrusions



instance at 6 is co-annular with the | ower dianmeter 7
and such that the angular relationship of the side

wadob/oshemwn for instance at 8 is approxi nmat el yP@BAUZ006/000001
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the horizontal or vertical. The di stance between the,
axi s of each adjacent frusto-cone protrusion 4 shown
typically at 9 is the sane distance as the wdth

-between the broader faces 11 and 12, this wi dth being

shown at 10. Further, each protrusion has its axis so
that it is equally distant between the respective
faces 11 and 12 and the axis atijgeach end is a distance
fromthe end which is one half of the width of the

gll/elﬁ ﬁrqaéelrﬁﬁ‘éhéﬁeeéfttﬂg{b%\g tl@?ﬁé‘arﬁ)@ gilt?‘t?'naas&%%?é}?e SHEMRFa small

rmﬁ@mmefcﬁaﬁstbaue pérﬁa§$ e Wilkmetrediysibally, one will intérock
protru5| onswi | | protrude into a one of the.cavities 5

dherefprenand pteragagrgs with &g 9tfer sermaintairoablockfafiove having these
i nst an er haps limetres typically, one
wame Pﬁ?r@l‘f tﬁz'cgl\"@ﬂ“eﬁb%’k V?’nter engage with the

other to maintain a block above havi ng these sarre
tics h a. bl ock bel ow . The cavi

o %‘5\}@% B e SRR R A s et I TIafigh fo g Brotrusions 4
Rite {e%% 'tr%}?th‘é hEReldlch aeééﬁf‘aﬁl %@?Baééﬁﬁ%g%‘@\éﬁl \Pifrbugh each of

a cen axl s SI ng verti cal

tthese aadtbaeaodf tbésé hesgisaeparated Snemaraataﬂaéem @by the width 10 of
adj acent axis by the width 10 of the bl ock. Further,

tthe bi9gK.cavity, for instance at 14, has its axis at,

within the tol erances acceptable within the buil ding

i ndustry, one half the width 10 of the bl ock away from
thathardthesend-gavibe for ingtance abadhhasiis eyis athwitkinite &olerances
Sellc%%\/\?able %v(?th\ll\mh%hbl'nrcdmagt m?jgsttr)(/), 6ntesh§l?ﬁ1ter v‘?/%dtr?)f bf the block away

from the end 15.

Further, within each cavity, there is a sidewall 16 which is at 45° to its central axis
and a top of the respective cavity is a circular area half the diameter of the lower

circular area coincident with the surface 3.

The block in general is of rectangular shape in this case and has each of the
respective oppositely positioned surfaces at parallel alignments and at right angles

one with respect to the other.

For such a construction method to be useful, respective alignments of interlocking
blocks will depend upon accuracy of the interconnecting faces so that instead of a
mortar bed which will have a thickness of perhaps one or two centimetres, it is |
expected that this will now provide for, if desired, a connection to be made using an
adhesive or glue where the separation between the respective mating faces is very

small indeed and might be typically one or two millimetres.
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and a top of the respective cavity is a circular area
hal f the dianeter of the |lower circular area

weoiooixdant with the surface 3. The bl ock in gRCEAER00KS00001

of rectangul ar shape in this case and has each of the

respective oppositely positioned surfaces at parall el

alignnents and at right angles one with respect to the

ot her. For such a construction nmethod to be useful,

respective alignnments of interlocking blocks wll

depend upon accuracy of the interconnecting faces so

that instead of a nortar bed whgch will have a

thickness of perhaps one or two centinetres, it is

g? tce{#ﬂ batetinlsh? R%h e ﬂ‘élofs%F tolélfanlg‘ésdr{d%cili?ates a
ect nmade using an a

tm@resmar@tblvwl trsihyueteis nrﬁtbﬂocﬂmg)asmmblyrwstmﬁ faces is

very snmall indeed and m ght be typically one or two

mllinmetres. By having a wet cast outer finish, it

MRKE fhetor ﬁb%@ér (@R %@%f@ﬁ@a&@@htbgééb%uéh B&y8tem is that each

accurate wall using this interlocking assenbly System

Aloakxearf Iaeplaceldommmslnorsverymummﬁamﬂ of heurseéy mretrydaecks can be

of such a s t hat each bl ock n _be pl ace
g o VB Rplter R gUERDRise RE e festlieda iow for a
%ﬁ@l&ﬁ%h@@ %@Wefeh?a@ﬁg%hrfgb%%%r%{'s‘bkér icBPEaLs el dtfiiitional
time reqU|re to al or a I cient a eS|on

tvedigleteon foxcofngnesandtheewill sotrobitssid signifidandy haemathe adhesion

addi tional weight on top of one anot her will not of

iRetween &%ﬁh"ﬁ@(&%ﬁ\f%ﬂ waeniheadhegiery jsostillencuEes t he

surfaces even when the adhesion is still uncured.

Nonet hel ess, there is advantage in having as big a
H\\kmth@ﬁswtygra;@ adyiaptagesininavingaad hight Plackds mvglcal size as is

Stha Ny (RS Ve i (AR EMER roRlirdrBenE bty 7% &l in general
Gefh&)it BRIgAsiRIad that @ maxiiurk EbaXrtatile digherot 44sticklayer might be
14kg. -

In order for a block of this type to have a width and have the comparative length as
shown, there is significant advantage in providing a material which is less dense
than wet cast cement based material. It is known to have aerated cement but one
of the difficulties with aerated cement is that it is still quite difficult to get a
significant reduction in density or at least maintain an aerated state and maintain

some reasonable distribution of the aeration.

According to this first embodiment, the block 1 includes a core 20 which in this

case is made from styrene foam mixed with wet castable cément.
A mixture that has been found to be useful is as follows.

Cement (portland cement) 4.8 kg
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In order for a block of this type to have a width and
have the conparative length as shown, there is

w@r@eifilsant advantage in providing a materi al PEUTATE006/600001

| ess dense than wet cast cenent based material. It is
known to have aerated cement but one of the
difficulties with aerated cenent is that it is stil
quite difficult to get a significant reduction in
density or at least maintain an aerated state and

mai ntai n some reasonabl e distribution of the aeration.
According to this first enbodi @8nt, the block 1

i ncludes a core 20 which in this case is nade from

styr engnd 8ghhey KeSchshhdvwet castabl g & ?e A mxture
that has béen Tound to be useful is as Toll ovvs Cenment

( por t 13mu pz:éy&!yreheéta)@ahgéd rbeaSycﬂ%Okgeam&)sanﬂ.zh’ﬁesxg
3mm pggé rene expanded beads (@0 ) 7.2 litres

k
Pl ast ZGIZO m  Super - pl ast er si ﬂ%p M mM denium5s
1 from Degussa construction chem cals in Sydney
Australia is one exanple of a super plastersizer

Accel Super-plasibsizem chl oride) 40 m 1@aner 1. 12 I'ts
(this can be increased to 2 or nore litres in

t ypi c4pleaianpll donrRegeispacrasiryclioa aestcalsin @yﬂaey Australia is one

R L ey R PRI
suf fi cA®@ler ichicivmichidritrR) M xt ur e agdmf he choi ce and

quantity of er conponents especially the
pl ast Naterer V\,hl ch is avail abl é ‘a%lta(tbmubewdre@ﬁ:ﬁd to2or

VAT O o RHRR Sty iAo Shple)

These ratios have been found to require some experimentation espeoialiy the
quantity of water which can be increased until there is sufficient mobility in the
mixture and the choice and quantity of other components especially the
plastersizer which is available as a commodity from various suppliers. The aim is to
get a wet mixture that will permit the integration of the polystyrene into the mix and
effect some modest distribution of the polystyrene beads through the mix so that

the lighter density core can then be formed and set within the outer surrounding .

Such a core material can be either directly poured into a mould or it can be
preformed with subsequently an outer facing fully surrounding the block or it can in
another case be faced only on one side with a dense wet cast cement based
material. The term “cement” is used throughout to describe a material that is or has
similar propeftieé to portland cement but can include where the context permits to

also include the case where the “raw cement” includes a sand or like extender.

While a block 1 has been shown with a line of six protrusions and six matching
cavities, various other modular sizes can also be made and also there can be

some blocks which are appropriate to include so that one side extends along one
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get a wet mxture that will permt the integration of
the polystyrene into the m x and effect sone nodest

waele@bnoidisd i on of the pol ystyrene beads throughP@iaUnaos/000001

so that the lighter density core can then be forned
and set within the outer surrounding . Such a core
material can be either directly poured into a nould or
it can be preforned with subsequently an outer facing
fully surrounding the block or it can in another case
be faced only on one side with a dense wet cast cenent
based material. The term"cenmedt" is used throughout
to describe a material that is or has simlar

B[g)%oé’fr d el &% Qﬁéﬁbﬁpgr’t‘é@(@{&s QPE% %BEHé?%'idéjgf %“Q%‘II% which the
the context permts to also I nclude the case ere the
twavespaative'wallscdre dé sight arglds,oond toiheaothender. Wil e a
bl ock 1 has been shown with a |ine of six protrusions
and six matching cavities, various other nodul ar sizes
GUEhad 66rnee biRHeha b A dRet AiRsrAaf@d be some bl ocks

whi ch are appropriate to include so that one side
extends al ong oneside of a wall, and another part

PORRRS, RN GiIPRORE & thid iRt ‘éfntibdﬁ’ﬁlgét, I kS]B%:I:iqg'?e b¥Reral

respective walls are at right angl one to

- dirhensioSs ohwhichoareas follows, draalyi wid&hdteligiﬂ, length, height of each
. alternative. However, there will be as in this first i
ORHGMB roT bSOtk BRola o i 6 SPOR PRSI sgrence in

Widrh e?:t))%t\ﬁéer{]mg:r%‘ﬁ& &Plgaﬂ?ﬁfg#ogtiﬂ ealf Btk 4l gﬁ g{égg%tfof the block,

hei g eac as€ to peak,

sitdee dthis daifilly pnetised iith, ardolitee e cast cerndérRis®d material.
between the cavity and protrusion in each case, all up
wei ght of the bl ock, where this is fully encased with

Fy a¥hevaifta §pREl 6re88Rechtadid@hen @o bibtks wilﬁméﬁPected to sit

in a typical cross-sectional view how two bl ocks wl
lpsecpine: aibiet and paclbhaviog arhexpsiided polystyaok foam eayezand an all

expande l.ystyrene foamcore and an alj round wet
TR L oY Sy _

Fig 8 shows specifically the way in which the blocks may in the first instance be
located on a foundation which doesn’t have appropriately positioned protrusions.
In this case, the blocks can be located on a mortar bed and will require some skill

in order to set these up accurately and aligned.

This first course however, once laid, then provides the basis for the rest of the
blocks to be positioned relatively straightforwardly and quickly and with much less
skill required.

It is a factor in relation to a slight tolerance between the protrusions and the
cavities that there will still be a small tolerance which even when filled with an
adhesive appropriate for the purpose, will allow a slight adjustment by the person

constructing the wall.
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Fig 8 shows specifically the way in which the bl ocks
may in the first instance be | ocated on a foundation

wokiosh7xdeesn' t have appropriately positioned PCT/AU2006/000001

protrusions. In this case, the bl ocks can be | ocated
on a nortar bed and will require some skill in order
to set these up accurately and aligned. This first
course however, once laid, then provides the basis for
the rest of the blocks to be positioned relatively
straightforwardly and quickly and with nuch | ess skill
required. It is a factor in reRdtion to a slight

tol erance between the protrusions and the cavities

ﬁéﬁ’érr'hb% dg@ blarf1d, Ith@aufﬁcmty&hht i;sodem@@@ﬁsmbreahme@ that if one
fil

an adhesi ve appropriate for the
pas F@G@‘ﬁtl\fﬁiy Inearyl jackthst isytet b@ﬁ;&&@@d@ne uppnithe opmrstb\en if for

frstana ey certiend e s el Sh entn 8 natalel it vph itte
IErdiRe, / cﬁll@bbeajﬂp\‘opﬂ%;fé ?E#éi?boélﬁé‘ﬁ theStdpPhiB8k i‘a‘%ﬁéé&rately

one upoh t e oth I nstance the cavi

abdvé fiee [werrars amd techowad theseadnicae refatiiety awcttjnateeemgnment had
little tolerance, it would be appropriate to then
peentastaplishedt op bl ock fairly accurately above the

| ower one and then | ower these once relatively

accurate alignment had been established. It is

ddasodeidered fat thinicoulsan auite aylimesd am\naa@ peienHalidfer breaking

tenti al. d ' .
Bl it ponPEamfft bt e R o PRle A el o materia
ones b%l@éﬁ?ﬁff%ﬂ rédidid bERRdertheahuiey stigcéBahd thterfere with an
surfaces and interfere with an accurate fit. By having
sicopiatg fikdges however, one approach that is convenient
is to lower a block by first grounding one end and
then sinply rotating the bl ock down as shown
By having sloping edges however, one approach that is convenient is to lower a

block by first grounding one end and then simply rotating the block down as shown

in Fig 9.

_ It has been established that this will reduce significantly any accidental breaking off

of parts with interfering then between respective mating surfaces.

Fig 11 is a further illustration of the way in which a first course can be positioned on

a foundation where in this case the mortar base fills the cavities.

- Also, there is an end block 30 so that a full block 31 in this case overlaps also

entirely the underneath block 32.

This however, would not be the normally desired arrangement and it would be an
in-filled block of appropriate length so that there would be the more normal

overlapping alignment as is shown in Fig 12.
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in Fig 9. It has been established that this wll
reduce significantly any acci dental breaking off of

w@arob®7MBd h i nterfering then between respecti VECTATU2006/000001

surfaces. Fig 11 is a further illustration of the way
in which a first course can be positioned on a
foundati on where in this case the nortar base fills
the cavities. Also, there is an end block 30 so that a
full block 3 1 in this case overlaps also entirely the
underneat h bl ock 32. This however, would not be the
normal |y desired arrangenent apg it would be an
in-filled block of appropriate length so that there

"Iﬂtﬁvi% ethGEF@s“%Hf‘enﬂlQ ry%‘?ﬁ%ééei‘g%gﬂ\é@ Cre) Z%P V\ﬂé‘iﬁ Which are
lfeided ftd)g)&théﬁl\by aafelmr,al hmbeéﬁﬂhéﬂthé@ﬁeﬂb@hmgedltogdther lnto a shape
t oget her a central hi n%qsso t hat they can be hinged

ttbg@ﬁ ﬁépwmmtdSa Eneupeint phihesg digphpingisepgrateHiowryeniis that this

HichR5F P oRng Bt My SERR et Tharcy bl b tpm in is

Wiseh inSctdirdst 5drﬂarmd Beklehs af@88n@ aﬁmhé rn@ixﬂfre RotHenab be liberally
cenent and sand and the m xture is then to be

|dasdachOVer the aespkaliversuriases.especti ve surfaces. Prior
to this step, a release agent is spread over the

nmoul d. The thin | ayer 43 of the wet cast cenent-based
ri%nicnrtoalhls|ssep;@aneeb@betd1a@a|ghmsprewe)\®rmambulm this case
al so is extended al though not specifically shown as
such into the shapes at 44. Once fully coated, the two

hﬁ’né/mﬁ"u Hfyepd3 4f ihanet basiughteritagrilienawnidl B dﬁa?!édltmooéhout the
pol ystyrene foam and Port| and cenent and sand toget her

wiieiangiiadiie case elso iamrtensiss alihangh net speeificaliissiyown as such into
d[ﬁg {,]aBgSCla{a42 m xed together and once m xed are

Once fully coated, the two halves 40 ad 41 are brought together and a mixture of
polystyrene foam and Portland cement and sand together with plastersizers and
accelerants as previously described are mixed together and once mixed are

poured as shown in Fig 15.

Some care needs to be taken to attempt to get an uniform distribution of the
polystyrene foam and it can be of assistance to use well-known binder plastersizer
agents for this purpose.

Once filled, a cap 45 which is also coated with wet cast cement-based material and
46 is placed into the top of the mould at 47 and then the whole of this is then left to

let the wet cast cement-based material generally cure.

~ Although this provides an arrangement that can provide a product according to the

embodiment it has one or two difficulties that are now being addressed.
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poured as shown in Fig 15. Sone care needs to be taken
to attenpt to get an uniformdistribution of the

w@oeiog®taysene foam and it can be of assistance POI/AE2006/000001

wel | - known bi nder pl astersizer agents for this
purpose. Once filled, a cap 45 which is al so coated
Wi th wet cast cenent-based material and 46 is pl aced
into the top of the nould at 47 and then the whol e of
this is then left to let the wet cast cenent-based
material generally cure. Although this provides an
arrangenent that can provide a2groduct according to
t he enbodinent it has one or two difficulties that are
NN fet Bﬂthégéﬁé‘v‘ﬁ%@%e'rﬁ@lyfsty?éﬁe fJart efendve & Bedend to separate
pol ystyrene foam nmay have a tendency to separate from
tfremilee wehsastoemeent-hesedomateriat if dihe whotenis saibjeated o vibration for
Su%%ected to vibration for instance. The use of

8f%on is conventional in such applications in
order to consolidate -the wet cast cenent based
material and to renove pockets of air. One approach to
r%%%e phyibradiopsis sanygntienal esych @Rﬂcéﬂ@?%ﬂlho@gf to eensolidate the

Y0 RErBn Sk, PRI M8 (TR B
poI ysgyreng tbg:md toget her byf 2r Prg:jt Iaﬁgd c::]nent W th
T3 BPloath o SRR ARy H 0B Hielol s eresgiion the
hrbedst rgedgys‘fyféﬁe MABAS WhRR:is Prﬁjl\héuﬁrlc@l@té & $rr8dd&d Paﬁicles of
pref or core 50 1s positioned and kept separate from

tpodysiyteee beainddodgthep py @ppartaed spmem withueoderaderahixturé has been
52, .53 and b4 and then ot herwg1 the noul d as

Rstarmed ANdiheR @PRERTAIR cergshave bean gitiram ﬁL@hL?s@@fOfmed batch.
In Fig 17, this illustrates the batch nethod of

noul ding a core and then cutti n6g

In such a’case then, as is shown in Fig 16 the preformed core 50 is positioned and
kept separate from the outer walls by appropriate spacers such as at 51, 52, 53
and 54 and then otherwise, the mould as described in the earlier Figs 13, 14 and

15 is used.

In Fig 17, this illustrates the batch method of moulding a core and then cutting

material from this.

A further embodiment however, includes a mould 60 as shown in Figs 18 and 19

which is intended to be adjustably held in position with a clamp 61 which includes

B clamping hold-down bolts 62 and a hold-down frame 63.

The sides of the surround defining the mould which is now an open top mould
includes opposite sides 64 and 65 with appropriate shapes to define the cavities,

for instance at 66 and protrusions at 67.

The arrangement here is that the first coat on the floor 68 is a coating of thickness

perhaps of between 1 and 2 centimetres depth fully across the floor and thereafter
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material fromthis. A further enbodi nent however,
i ncludes a nmould 60 as shown in Figs 18 and 19 which

w0 goobntapded to be adjustably held in positi onP@I/AL2@6/000001
“clanp 6 1 which includes clanping hold-down bolts 62

and a hol d-down franme 63. The sides of the surround
defining the nould which is now an open top nould

i ncl udes opposite 'sides 64 and 65 with appropriate
shapes to define the cavities, for instance at 66 and
protrusions at 67. The arrangenent here is that the
first coat on the floor 68 is @& coating of thickness
per haps of between 1 and 2 centinmetres depth fully

émﬁ&é Wgt e%areoama&.*éeé &4 'cafmémlb*a@ewater.swcﬁd
m xXture o

cast cenen ased material and
polysigtatiene. The pol ystyrene material in this case
then, will define the outer thinner edges of the bl ock

thus fornmed and the back of the block in this case

Y‘hé InoRetyre e tedtbngidn s 288 Whéh,asill etine g oawn tigner edges of the
| oated 1 n conventional manner or it can have a rou

biook Shuswsratodand e il o biagkon s casa ket pedoiined by a

faci finish, aft

vt s sch Bt Serh 8o AT inSonyBaldBRRsing i i have a rough
flltllgﬁlV\fl hit§ cif ifl fedetide @%@nﬂ Q%Vﬁho%eP REifPhidh 'aff’temriards
I ndi VI ua pi eces being able to be released fromt
sides. Referring nowto Figs 20, 2 1 and 22 these show

[

El%o irﬁﬁﬁcgf 'é%r]r'é St&‘f}‘m&é% ﬂ\d‘tlﬂlﬁ% Eﬁfvulf E%?ngg@n%hséf‘ﬂ?é BidcRStself is on its
flaard séraovaldfithd moaidisdly mdlxmdua@léwsr@mg able to be released from
correspondlngly shaped and positi.oned and being in
theesidease of a shape which is sem spherical. The
bl ock 70 is of rectangular proportions with a chanfer
edge 7 1 al ong an upper
Referring now to Figs 20, 21 and 22 these show perspective views of a further

embodiment where the block is a masonry composite with uppermost protrusions

and lowermost cavities being correspondingly shaped and positioned and being in

each case of a shape which is semi spherical.

The block 70 is of rectangular proportions with a chamfer edge 71 along an upper

edge of a side 72.

The protrusions 73 are each of semi spherical shape and are located at spaced
apart locations which are equidistant from each plane defined by a side 72 and
side 74. Further the spacing is alSo arranged that when a like block is positioned
end to end with the said first block then the protrusion 75 at a first end of the first
block will be approximately the spacing distance from a protrusion at an adjacent
end of the second block. This allows for overlapping with an interlocking alignment

to be achieved.

The cavities 76 are each of a corresponding in size and semi spherical shape to

the protrusions extending from the oppositely positioned top of the block 70,
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edge of a side 72. The protrusions 73 are each of sem
spheri cal shape and are | ocated at spaced apart

wo owaniases which are equi di stant from each pl aP@r/AU2006/000001

defined by a side 72 and side 74. Further the spacing
Is also arranged that when a |like block is positioned
end to end with the said first block then the
protrusion 75 at a first end of the first block wll
be approximately the spacing di stance froma
protrusion at an adjacent end of the second bl ock.
This allows for overlapping wieB an interl ocking
alignnent to be achi eved. The cavities 76 are each of
%x@é?fd‘r‘?gfﬂﬁﬂ%ﬁ‘%é atr@nxf%egﬂ %?EH&BI'OCF R &re
the protrusions extendin ron1t e opposite
posiespondidglyqmositiortduesdthat kadlt jespaoedi todod hqwd@tamlﬁmm a planar

rment defe BV ﬁgé’treta%?ﬁﬁ\fse SgopiTa ke and aypilanseach an equal
lb‘?stﬁ@%% Qeértt% g ff'cf g%?%? @t'l‘hgf‘ argegadéﬂgﬂn@elﬁ gf\e half this

res e Si are SO € an e

wuﬁamﬁoﬂpaptar@@eﬁrrmy he enﬂrmrth@bmtm hat t hey are

approximately one half this distance froma pl ane

defined by an end of the block 70. The bl ock as

Hﬂ*@"bl@él@ hy¥ pAeshIVsbiibed %‘H'@&%gb&té' ﬁ*?é%%h}’y BloBk vhere there is an
where there is an outer facin hi gher density

reaterfaaingt?y ef ahigher ajehaltydmatm to pugyide aflerdegand tdugher facing

SR P 4% TRSH 3o o 7R, HSE2 43h Brr block for

YiRdrEovdrsii F@%Xf}(ﬁ@reﬁhé\%‘ rﬂﬁ? eSS el tre?r?élﬁpéétéﬁﬁ%‘ﬁeﬁyby

occupati ona ting restrictions.” The I nner core
mmmepamﬂwﬂhﬁmgresUendmd mat eri al prOV|ded by a m xture
of expanded plastics material particles, and a bi nder
in this case a cenment chosen in this case to be

idietihaadcaremateriadizcars extdndéd matealdbrobided! dyya hiatire of expanded

.using a light material such as

plastiCs material particles, and a binder in this case a cement chosen in this case
to be portland cement, and sand. It is a difficulty that using a light material such as
expanded polystyrene is made easier if a superplastisizeris also used which

assists in mixing.

In use the block shown in this further embodiment is able to be manufactured as in
any of the earlier described methods and will enable blocks of similar shape, size
and configuration to be joined by an adhesive so that they can be closely

conforming in position and by having the tougher outer face have a better face

While we have referred to expanded polystyrene as one material in this

application, it is not intended at least in the broadest sense of this invention that it
should be limited to this.

While a description has been given of protrusions and cavities, and these have .
been shown with a circular cross-section in plan, there could be in a broader sense

some variations from such circularity and even a square shape would be possible



expanded pol ystyrene is nade easier if a
superpl astisizer is also used which assists in m xing.

wo pooss®18the bl ock shown in this further enbodi PENAUR®G6/000001
able to be manufactured as in any of the earlier
descri bed nmethods and w Il enable blocks of simlar
shape, size and configuration to be joined by an
adhesive so that they can be closely conformng in
position and by having the tougher outer face have a
better face Wiile we have referred to expanded
pol ystyrene as one material in2fhis application, it is
not intended at |east in the broadest sense of this
lalthengh sstpreferied srooided thet & cavityeaoull fithiver sWbh epratrusion
description has been given of protruysions and
eaually well frafyona adignment obar gloswaim difipetionaoidhe hlpdto an

e e A e e L L R

squar e shape woul d be possi bl eal t hough Iess preferred
provided that a cavity would fit over such a
protrusion equally well fromone alignnent of an

el ongate direction of the block to an alignnment at

ri ght angles of an elongate direction of a further
block to this. CLAIM5S 1. A conposite masonry buil ding
bl ock which has an outer facing material that is
fornmed as a wet cast cenment and has a core of a
material or materials which are of |ess density than
the outer wet cast cenent. 2. A building block as in
the preceding claimfurther characterised in that the
wet cast cenment-based material is a m xture of an
extender and a binder. 3. A building block as in

ei ther one of the preceding clains further
characterised in that the wet cast cenent-based
material is a m xture of an extender being sand and a
bi nder being Portland cenent.
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4. A building block as in any one of the preceding
clainms further characterised in that the naterial or

woraioen7aBe of the core is particles of expandeBCT/AU2006/000001

plastics material with a binder. 5. A building bl ock
as in the inmedi ately preceding claimfurther
characterised in that said binder is a wet cast
cement - based material. 6. A block as in any one of the
preceding clains further characterised in that the
core is conprised of, at least in the main by vol une,
expanded pol ystyrene foam part2&l es and a bi nder
selected froma material or materials which are
conpati ble both with expanded pol ystyrene foam and t he
outer wet cast material. 7. A building block as in any
the preceding claims further characterised in
that the block is of rectangular proportions in outer
peripheral shape where there are two opposite face
m ovi digegnpasitsunasonrydulilding kiack whish hagcan ouigs farﬁag material that

d
T BRERAaRR e armh SRR Asb pEL Bt dteriats
t heseyhaspaetdfVesd asesitydhanahé otfdrhraeasat tamahi.gned
one wth respect to the other so that it is a

rectangul ar block. 9. A building block as in any one

f the 1Iﬁﬁf?q%lﬁgk ak3h e dE deliflg QARY AFHRY Ich&FhdEYiddifih that the

here are provi one or nore projections In
a onewef c&h&dm@rﬁezbaéed natdriabiska enixturnef amerteraer ahds binder.
correspondi ng in being.a matchi ng shape, size and

position relative to the matchi ng shapes in the

@ppos adiildfy Motkias in ekRePORe opPRSIreetding @kifrisdogHer
face of the block. 10. A building block as in any

one
of t hehplastasiseddn dhali the Welrcasteedpai-basas géerial is a mixture of an
extender being sand and a binder being Portland cement.

4. A building block as in any one of the preceding claims further characterised
in that the material or materials of the core is particles of expanded plastics

material with a binder.

5. A building block as in the immediately preceding claim further characterised

in that said binder is a wet cast cement-based material.

6. A block as in any one of the preceding claims further characterised in that
the core is comprised of, at least in the main by volume, expanded
polystyrene foam particles and a binder selected from a material or
materials which are compatible both with expanded polystyrene foam and

‘the outer wet cast material.

7. A building block as in any one of the preceding claims further characterised

in that the block is of rectangular proportions in outer peripheral shape
where there are two opposite faces providing an outer face and an inner

face, two end faces and a top and bottom face.
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in that there are a plurality of projections on an
upper face that are spaced apart an equal distance and

w@omh/0thas such projections can be used by mnatRdi/Ag2006/000001

cavities by a further block of the sane size and shape
as the first said block which is either aligned by
having its direction of elongation at right angles to
a direction of elongation of the first said block or
overlaps the said block only by a proportion of the
total length of the block. 11. A building block as in
any one of the preceding claingfurther characterised
in that each projection projects above an ot herw se
ener al ‘ . i
g oee O B A B R MR SRt f that these
an undespestive faseeidrg dratimgonalty bligndédane adihiregpsdidpehe other so
is positioned with the respective block aligned or at
ri ght thatdliea restangulasidpdeti on. 12. A buil ding bl ock
as in the immedi ately preceding claimfurther
characterised in that the shape of each protrusion in

Bl an A buildingbloek ias ivany oterafihaipresastiig claitns ditker characterised
shape. 13. bui | ding bl ock as in any one of .the.

or cooll Higt SretP s BHhe? proYERR e G AcUBRS ina s of the
the CrRes §aRE bRIR ardhGREnidie Radfied olrbSpdiRing & b¥fhg a matching
base of each protrusion is circular in cross Section.

14. Ashapédingabd pokitian relative yo threematchimge sipapesiti thg opposed

cl ai 9 to 11 further characterised in that the shape

o AP Rt G ORRKIRPT RSHER! 125 O ReobIoRk: ng

bl ock as in any one of the preceding clainms further

characterised in that the sides of the protrusion and _
flde mét RYldig Blrgkasdh apk@nefithg Preceding ¢lpinas futhas characterised

16 A dhad DL ack g & ABectBRs 8h 9555 are spaced
apart an equal distance and such that such projections can be used by
matching cavities by a further block of the same size and shape as the first
said block which is either aligned by having its direction of elongation at right -
angles to a direction of elongation of the first said block or overlaps the said

block only by a proportion of the total length of the block.

11. A building block as in any one of the preceding claims further characterised
in that each projection projects above an otherwise generally planar shape
of the face and has a shape in cross section which will allow for compatibility
with an underneath cavity shape, whether that cavity shape is positioned

with the respective block aligned or at right angles to the projection.

12, A building block as in the immediately preceding claim further characterised
in that the shape of each protrusion in plan at its base is of a circular cross

sectional shape.
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in that there is a clearance between the protrusions
and matching cavities of a further block so that a

wapmblo7degr ee of adjustnent in relative positiPCI/AE2006/000001

all onwed. 17. A nmethod of manufacture of a conposite
masonry buil ding bl ock as characterised in any one of
the preceding clains further characterised by the
steps of having one side face | ower nost, coating at
| east sonme parts of the nmould with a wet cenent and
then either as a prefornmed core or a mxture of a
density that when set wll be 3dghter than the set

density of outer face material, locating a material of
L aht . G _ I
b LMo Btek gl e rtne B el Rl oo

cast eraeRtdrasednnhataheaiosyvsactionbbstkapy intlen abite respective base
whi ch can then either be rough finished or fine .

fi ni shbgaeh PratFusiRN isrdrcglar duBES§UREIONo a curing at

| east of the wet cast cenent-based material. 18. The

nmethod as in the i mmedi ately preceding claimfurther

dHar aétluildirgibiocktaisdn anfiene efrtbe phecdding biaims Odps! 1 further
S0 bRl S B LS

bottom of thenould, then a m xture of an expanded
plastic material w th a binder of sand and ce

[ no t .
B6i ng Aeilding block asHi amyang efdheereedding plaims Siigagr characterised
19 T . . . . o : _
fur tndT MBS ot g Do IR fio rRASREE ol bEHE cavity has
wher e indihedaidescenent - based naterial is poured on top
of the m xture, with the thus resulting materials
being then left to set. 20. The method as in any one
9b. t hey BRSS! bk Fsah HhyldhefoftRE pecadingeHitha ¢lritiér characterised
further characterised in that mx ratios for the
mat er irmthadtheregataeslearance between the protrusions and matching cavities of

a further block so that a small degree of adjustment in relative position is

allowed.

17. A method of manufacture of a composite masonry building block as
characterised in any one of the preceding claims further characterised by
the steps of having one side face lower most, coating at least sdme parts of
the mould with a wet cement and then either as a preformed core or a
mixture of a density that when set will be lighter than the set density of outer
face material, locating a material of lighter density to be within a core area of
the block to be formed and then effecting a final coating of wet cast cement-
based material over a back of the core which can then either be rough
finished or fine finished either during or subsequent to a curing at least of

the wet cast cement-based material.

18.  The method as in the immediately preceding claim further characterised in
that there are the further steps which include a first wet cast cement-based

material being inserted into the mould as a layer across a bottom of the
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density are substantially as follows: a. Cenent 4.8kg
b. Fine sand 5.6kg c. 3mm pol ystyrene expanded beads

W@ @oketio nB) 7.2lts d. Super-pl astersizer 120PET/812006/000001

Accel erant 40m e. Water 1.12Its 2 1. A nasonry
bui | di ng bl ock which is substantively of rectangul ar
proportions having thereby two sides, two ends and a
top and bottom where the two sides are parallel to
each other and oppositely positioned one with respect
to the other, the two ends are parallel to each other
and oppositely positioned one3#th respect to the
other, and the top and bottom are oppositely- A
posi tinaOR tieere awhixturees paaxpanded lasticanatenial withka hinder of sand

a planar surface which is parallel one with respect to

t he oamdeement beinggoaured e the sratd & pedeft then teget.

there are a plurality of spaced apart protrusions each
protrusi on being | ocated approxi mately m dway between )
1@spethe vesthbd gsrie e irmep|adely preedding ¢ldiy fuber characterised in

respective- sides of the Rkl ock gnd extendj above a,.
Comorthet s d aricefer e vhore ettt GGt Bredtb At fais poured
equal i L oo

S oY PR AR, RSN A AR RAAEAG 188 it sot
correspondi ng in spacing apart so as to correspond in

for s THE SRRl AR AV ing dREGdiflo ERimE T3 RIREINGA of
ext engisp@fadite furiher tharastdrisadan angt mixaados fer the material of lighter

respective protrusions and apertures are in
r espedeisibl gre substantially as follows: :

a Cement ' 4.8kg
b. Fine sand 5.6kg
C. 3mm polystyrene expanded beads (@20kg=1m3) 7.2lts
d. Super-plastersizer 120ml
e. Accelerant 40ml
e. Water 1.12lts

21. A masonry building block which is substantively of rectangular proportions
having thereby two sides, two ends and a top and bottom where the two
sides are parallel to each other and oppositely positioned one with respect
to the other, the two ends are parallel to each other and oppositely
positioned one with respect to the other, and the top and bottom are
oppositely positioned one with respect to the other and each have a planar
surface which is parallel one with respect to the other and being further
characterised in that there are a plurality of spaced apart protrusions each
protrusion being located approximately midway between respective
alignments of planes defined by the respective-éides of the block and
extending above a generally planar surface of the top and a plurality of

equally spaced apart receiving cavities extending into a generally planar
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mut ual Iy correspondi ng positions. 22. A building block
as in the imediately preceding claimfurther

w@bmcaraiari sed in that the wet cast concrete | PCH/AT26/000001

pol ystyrene foam beads or particles. 23. A building

bl ock  as in either one of the preceding clains 2 1 or

22 further characterised in that the protrusions are
orthogonally symmetrical with respect to the bl ock.

24. A conposite masonry building block as in any one

of the preceding clains 2 1,22 or 23 further

characterised in that the cast3Zoncrete is a |ight

wei ght concrete y having a core that is of a |less

dense HERAD t
e S PP e AL LA R oriPSpEhdiRlan ehating apart so s o
one ofotrespericcirediatlyeqbasitinsfsize aed sbhape e the fespective protrusions
that the wet cast concrete is a concre

et | Gl AT PILRIECaIELE Pae el SR ot  bgtigm surface
20 ar neRaNRGHShi PO dbi0B b fuibnd 28 BHbhiltditad R Fésitively

characterised 1n a

direchqﬁugm,@oméspdﬂdml b@mn@nss p03|t|oned on a second

bl ock as characterised In any one of the preceding

clainms directed to a block hitherto and the first said

lsock Agiiidiey BIRERTEE iM tHE iriRicRFht8ly Pré idifg &1 fuRRer characterised
protrusions "engagi ng Wi thin corresponding cavities

wi t hi iin that dneleet eastcdrecetedhcludes p@!asﬁyde@fqanb beads v particles.
A buil ding bl ock conprised of at |least in the main by

wei ght cenent, and having an inner core of lighter

12 er ifabuildiag bldok awsihegithaetr oné oﬁtheepmicedmg ccbéimsh%1 or 22 further

bl ock. 28. A conposite masonry buil di ng
conpr |C§@Eﬁq§$n$ﬁd indhat therprpﬁgspgg Arggrth gonally symmetrlcal with

respect to the block.

24. A composite masonry building block as in any one of the precéding claims
21,22 or 23 further characterised in that the cast concrete is a light weight
concrete y having a core that is of a less dense material or combination of

materials than a remainder of the block.

25. A building block as in any one of the preceding claims further characterised
in that the wet cast concrete is a concrete with particulate foamed plastics

integrated there through.

26. A construction in which a first building‘block as characterised in any one of
the Apreceding claims directed to a block hitherto is positioned on a second
block as characterised in any one of the preceding claims directed to a block
hitherto and the first said block having upwardly directed protrusions or the -
protrusions engaging within corresponding cavities within an underneath

face of the second said block.
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wei ght cenent, and having an inner core of lighter
material than the material of a remai nder of the

whbwek7218hhe core being a m xture of expanded pPEFAUZ®G/000001

and a binder. 29. A building elenent including a body
with three sets of opposedly positioned sides defining
thereby a generally rectangul ar shape, the body having
a core of a first material and a second different
material fromsaid first material surrounding the core
mat eri al providing thereby an at | east substantially
conti nuous outer surface of s&3d second material, and
a one side of a one of the set of opposing sides

Spvi ng b%mdingao%cw&@nsf@éd aﬁaﬂ@agmhetﬁé il wtv\r@gﬁi dement, and

froma planar surface of the side and at | é&ast one
cavi t gaving ehéniierddre of iphies avhtsiialdhai thdmadeial of et reofainder of

oppos es in a position and of a size to receive
and FF%@?q&n al i gnment of a further block having the

same shape and size of this first defined bl ock by
receiving a or the protrusions into the cavity or
23vi t AeomEite maganry byidipg ddeckeeomprigedeledl Iagsidn dhenmain by

29 furth ct t

s moeL cEARTR A Ry bbb oy S AEBE B Fihh typ materia
bl ockopg rémamBér 8NhedBloék18he b@ﬁaesemg Lhpltfe &%)@J”ana@d plastics
further characterised in that second material is made

f r om andriaxbidatpri si ng at | east cenent, sand and

water.32. A building block as in any one of the

preceding clains 29 through 3 1 further characterised

29. t hAtbuildingf elesieniviicirdirad aibodyawdth ﬂ1remsatsm>f>opposedly positioned

bui | JPHESSGEROdao R 2 goaHaI Cq RO HE e dhe Pafybiaving a

29 the ool Srst Hatdlfl and a second different material from said first material
surrounding the core material providing thereby an at least substantially
continuous outer surface of said second material, and a one side of a one of
the set of opposing sides having at least one protrusion extending outwardly
from a planar surfaée of the side and at least one cavity in the further
opposed side of the same set of opposed sides in a position and of a size to
receive and effect an alignment of a further block having the same shape
and size of this first defined block by receiving a.or the protrusions into the

cavity or cavities.

30. A building block as in preceding claim 29 further characterised in that the

second material is more dense than the first material.

31. A building block as in any one of the preceding claims 29 or 30 further
‘characterised in that second material is made from a mix comprising at least

cement, sand and water.
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characterised in that the protrusion is of frusto
coni cal shape with a wder portion closer to a main

whowyg/owf13¢ he el enent. 34. A masonry buil di ng bP@UKU286/000001

in any one of the preceding clains 29 through 33
further characterised in that the block is conprised
of a conposite of materials where at |east there is an
outernost |ayer of a material having a higher density
than an overall density of a remainder of the
mat eri al s and wherei n engagenent neans or the
engagenent neans includes at I3dast one mal e portion on
a first surface, and at | east one fenale portion in a
con
60T ARSI IoAPROT 418 Ing BE I AREEARS QAL 29 trbugh 31 further
adapt eithrhoteticed i that i frspordiéal i$ oadetfeomur prds mchifding cement,
being joining to and causing to be aligned with at
| eastS@ith WaiPE ARG PBIEVERMRY bl ock having a
correspondi ng size and shape as the said first bl ock.
35. A conposite masonry building block being a body
38.t h Atudldingstlecloas up@@son@wtrmsrepedmopl@mfe%&? éhrough 32 further

or i ehtAciRsa R 1 BAF bttt S8 TR Polie&Hnes BA a vicer
each 6mbh9c|c9§1é?% a%ﬁﬁiﬂqﬁaggeéf'tﬁé%%rhéﬁtr eby a general Iy

recta gul ar shape, havi ng an i nner core of a
first material and an outer portion of a second

?Et er Aarh &0 irg:i)uillal gfb d@n % L:é@gbnéjﬁf‘ﬁiet ?re%@dh@eclélﬁ“\sd% through

T st pro an at

subst asﬁuméwcmmtewm that #ie lsluclf Boceompriss of s eomposite of
material surrounding the said first material, 36. A .
bui | dmegemlad\me@@iah%aﬁt ey IS putasmest kyes obp material havmg a

opposj t
oPEoShie) BAghLoHH, S a5A8R O BindhaRs Bl #hatriets and
or pl apierdlaEhgabarentiicans ¢r tite bagagemeghmeanglmlmaes at least
each of the ot'her shapes
one male portion on a first surface, and at least one female portion in a
second surface oppositely positioned to said first surface, wherein, in use,
the female portion is adapted to accept a male portion for the purpose of
being joining to and causing to be aligned with at least one further building

block having a corresponding size and shape as the said first block.

35. A composite masonry building block being a body with three sets of
oppositely positioned sides a planar shape or a planar base shape each
planar shape or planar base shape aligned to be at right angle to each of
the other shapes defining thereby a generally rectangular shape, the body
having an inner core of a first material and an outer portion of a second
material which is of a different density to the said firét material providing
thereby an at least substantially continuous outer surface of said second

material surrounding the said first material.

36. A building block being a body with three sets of oppositely positioned sides

each being of a planar shape or a planar base shape each planar shape or
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defining thereby a generally rectangul ar shape, the
body having an inner core of a first material and an

wo@oeien7xerti on of a second material which i s OPCEHAU2006/000001

different density to the said first material providing
t hereby an at | east substantially continuous outer
surface of said second material surrounding the said
first material, a one side of a one of the set of
opposi ng sides having at | east one protrusion
extendi ng outwardly froma planar surface of the side
and at |east one cavity in the3®pposite side of the
same set of opposed sides in a position and of a size

tor eg?d 4% HRee S‘Flfahé%ﬂlgﬁéd % b8 %‘F’ﬁpht Qhgid tbWacheds éﬁ’é BfHer shapes

havi n e sane shape~and sl ze 0 pro rusi on an

cavi t yleﬁmnghhere“uyrasged@rhllylwt:tiuhgldkr sinab e dhe thedy thagingan inner
to receive a or the protrusions into the cavity

cavi t cake ok firsk rpaierial agl an quler portion QF@ S@ﬁ@n@fmfﬁﬁ'éal which is of
preced dquger%ln%gﬁs@‘fot {Rg's ?WS@‘%&%F@&%O\/& ecf'f?feré an at least

protrusions are p SItIOI’]e Spac

apart sQBélhhﬂéll)ﬂwn‘:tlrﬁ@u@@ﬁu‘téraéur&x:bsof@aﬁmge@odmﬁﬂi@énal surrounding
| ength of the block by a distance, which is the sane

as t hthawaigHirsimatartal faeee side phatang offthefset REoppasing sides

ot ai ooV iporadea Bl B P erla Bunk D TR blEar surface of
at an tl?é‘gld@farﬁl 5’ﬂ I@Qgt brfe GailySHAE B B@@ilfe EiderBftihe seme set of

face of the block by a distance \NhIC to an axis of
t he popposead emiassn @neoditidrf andhef aisizedloceceivetara wifdetran alignment

face t f b tjal f t bl ock.
aas el 9 TORNEGEIORK DBKEGIAE A9E SHARARd S uPkysigBand caviy
fhe 3.6‘%2%'5?@%‘3@%@3‘6‘%95@%?’ Ao ipbl d R R

subst andtradions inde e ca\htyt(nr davitiedi mensi ons and shape of
a “

37. A building block as in any one of the preceding claims further characterised
in that the protrusions are positioned so that they are spaced apart central
axis to central axis along a longer length of the block by a distance, which is

the same as the width face to face substantially of the block.

38. A building block as in any one of the preceding claims further characterised
in that each protrusion at an end of a block is a distance away from the end
face of the block by a distance which to an axis of the protrusion is one half

the distance of the width face to face substantially of the-block.

39. An assémbly of two blocks each of which is characterised as in any one of
the preceding claims to a block where the dimensions and shape of a first of
the blocks are éubstantially identical to the dirhensions and shape of a
second of the blocks, where the first of the blocks is positioned above and
aligned to have a front and rear face of each define a common plane and

where the first block with its bottom face is resting on, directly aligned and



second of the bl ocks, where the first of the blocks is
positi oned above and aligned to have a front and rear

wo awe/otfi3each define a common pl ane and wher e P¢EATR008000001
block with its bottomface is resting on, directly
al i gned andadhering by a thin adhesive interface
extendi ng at | east substantially between the two
mating faces of the respective bl ocks.

36

adhering by a thin adhesive interface extending at least substantially

between the two mating faces of the respective blocks.



