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Fig 2 
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Fig 7 
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Fig 14 
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Fig 20 
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COMPOSITE MASONRY BUILDING BLOCK 

TECHNICAL FIELD 

[0001] This invention relates to building blocks, to a 
method of constructing a building, a method of constructing 
a building block and an assembly of building blocks. 
[0002] The art to Which this invention is generally directed 
is the art referred to generally as “masonry” and “masonry 
blocks” Where building blocks are constructed that can be 
assembled one upon the other to form a masonry Wall. 

BACKGROUND ART 

[0003] Baked clay bricks have been knoWn for many cen 
turies but more recently cement blocks have been manufac 
tured Which are used to construct Walls of buildings. 
[0004] Existing concrete blocks as they are currently manu 
factured are used in Walls by using a mortar bed and vertical 
mortar join. 
[0005] A characteristic of existing concrete blocks is that 
they are very porous and it is considered that this is an eco 
nomically useful characteristic of concrete blocks as cur 
rently manufactured because, in order for these to be eco 
nomic, 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. 
[0006] A conventional concrete block formed in this Way is 
also conventionally formed With one or more holloW centres 
With an open top and bottom. 
[0007] 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 

[0008] There still, hoWever, is required considerable skill in 
laying such blocks using mortar beds and having to adjust for 
each individual block, its relative position both vertically and 
horizontally and laterally one in relation to another. 
[0009] Further, for reasons of economy a unit siZe of con 
crete blocks of current type are relatively heavy and this 
creates a challenge for a skilled bricklayer Who must not only 
lift the brick into position, but must also apply mortar to at 
least one end of the brick and then once lifted into position, 
manipulate this. 
[0010] This then calls for bricklayers having the ability to 
be skilled in aligning such blocks but also to be physically 
strong to achieve this further manipulation. 
[0011] A further dif?culty then arises because of the porous 
nature of the block and further 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 su?i 
cient protective Wall for purposes of a building. 
[0012] 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 
intervening 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. 
[0013] 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 
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using a block, and that such savings can be achieved While at 
least maintaining a construction that Will meet required build 
ing standards. 

DISCLOSURE OF THE INVENTION 

[0014] In one form of the invention, there is proposed a 
composite masonry building block Which has an outer facing 
material that is formed as a Wet cast cement-based material 
based material and has a core of a material or materials Which 
are of less density than the outer Wet cast cement based 
material. 
[0015] In preference, the Wet cast cement based material is 
a mixture of an extender and a binder. 

[0016] In preference the Wet cast cement based material is 
a mixture of an extender such as sand and a binder such as a 

cement such as Portland cement. 

[0017] 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. 
[0018] Further, Wet cast cement based material as a mate 
rial 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. 
[0019] 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 signi?cantly greater Weight. 
[0020] In other Words, a desirable Weight considering the 
lifting capacity of a Worker might be up to let us say typically 
approximately 14 kg, 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. 
[0021] In preference in this invention, it is proposed that the 
material of lighter density be expanded plastics material With 
a binder. 

[0022] In preference, such a binder can be a Wet cast cement 
based material that then Would be expected to be compatible 
With the outer surface material. 
[0023] In preference then, there is proposed a core Which is 
comprised of at least in the main, by volume, expanded poly 
styrene foam and a binder selected from materials Where 
these are compatible both With expanded polystyrene foam 
and the outer Wet cast cement based material Whether this is a 
facing on one face only or on a back and front face or as fully 
surrounding material. 
[0024] If there is no longer necessity for such a block When 
being laid to then need to be aligned signi?cantly 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 j ob 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 an adhesive layer as compared to a 
mortar bed Will be able to have very much less thickness. 
[0025] 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 signi?cant bulk, one can afford to have a more expen 
sive material for an effective bonding Which then can provide 
signi?cant adhesion betWeen respective matching surfaces. 
[0026] One of the problems With a block using features 
described above is that there still needs to be a modest level of 
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skill in ensuring that each block is appropriately positioned 
both in vertical alignment and horizontal alignment even 
though With respect to horizontal alignment, this Will depend 
upon base levels and have some dependency upon maintain 
ing only a relatively constant thickness of any adhesive. 
[0027] We have described the features according to this 
invention hitherto Without specifying precisely any of the 
external shape characteristics of a brick as far as its external 
shape is concerned. 
[0028] In preference then the block has an overall appro 
priate shape Which can include curved surfaces but in a pre 
ferred example is of rectangular proportions in Which there 
are tWo opposite faces providing an outer face and an inner 
face, tWo end faces and a top and bottom face. 
[0029] If these respective faces are all orthogonally aligned 
one With respect to the other at least generally, then We have 
a rectangular block. 
[0030] 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. 
[0031] 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. 
[0032] 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 ?rst said 
block or overlaps the said block only by a proportion of the 
total length of the block. 
[0033] In preference then, there is a matching relationship 
betWeen a distance apart of the respective projections and the 
Width and length of the block for this to be achievable. 
[0034] As Was previously stated, this matching Would also 
be matched by appropriate cavity shapes Within an under 
neath side of a block. 
[0035] In preference, 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 posi 
tioned With the respective block aligned or at right angles to 
the projection. 
[0036] While in some cases, this Would then alloW for pro 
jections that might be of a square cross section or other shapes 
that are symmetrical about an axis to alloW for this, in pref 
erence, 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. 
[0037] 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 ?rst rested on the top of the 
underlying block 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. 
[0038] 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 unnec 
essary. 
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[0039] Accordingly the sides of the projection and the 
matching shape of the cavity includes the inclined sides. 
[0040] In practice, by having an outer face of the block of 
the Wet cast cement, this can be chosen to be of either loW or 
negligible porosity, and can be very strong and accurately 
siZed in a Way that such accuracy can be maintained through 
the curing process for subsequent reliance then When on a 
building. 
[0041] Nonetheless, it is found that there is advantage in 
providing a small clearance betWeen the projecting projec 
tions and the matching cavities so that a small degree of 
adjustment When being laid on a bed of adhesive can be of 
assistance. 

[0042] Such tolerance is a practical consideration and any 
discussion in this document in relation to accuracy is intended 
to incorporate any tolerances that are practical in the circum 
stances. 

[0043] With a block having an all up Weight of 14 kg, a 
tolerance alloWance of perhaps 1 or 2 mm in adjustment either 
from side to side or along its length has been found to be 
acceptable and provide that ?ne accurate ?nessing that is 
available if further accuracy is required in the vertical align 
ment of a Wall. 

[0044] 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 mate 
rial of the block is held during a curing process. 
[0045] 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. 
[0046] In another arrangement, a block can be formed by 
having one side face loWer most and then the mould is ?rst 
coated With a Wet cement and then either as a preformed core 
or otherWise, a material of lighter density is located so as to be 
Within a core area of the block to be formed and then a ?nal 
coating of Wet cast cement-based material over a back of the 
core Which can then either be rough ?nished or ?ne ?nished 
either during or subsequent to a curing at least of the Wet cast 
cement-based material. 

[0047] In a further form there is a method of manufacture 
Which is to locate a preformed core of lighter material Within 
a mold, then introducing in a ?uid form Wet cast concrete so 
that it is to How to ?ll the mold including being around the 
core, and then alloWing the Wet cast concrete in ?uid form to 
set. 

[0048] In another preferred case the method can include a 
?rst 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 left then to set. 

[0049] In a further preferred case the method can include a 
?rst 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. 

[0050] 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 
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the commodity items such as plastersiZer. The aim is to get a 
Wet mixture that allows for a reasonable distribution of the 
lighter polystyrene beads 

Cement 4.8 kg 
Fine beach sand 5.6 kg 
3 mm polystyrene expanded beads (@20 kg = 1 m3) 7.2 litres 
Plastersizer 120 ml 
Super-plastersizer 12 ml 
Accelerant 40 ml 
Water 1.12 lts 

[0051] One of the advantages of the arrangement described 
is that by having a Wet cast cement-based material With its 
appropriate strength and its ability to present a ?nished face 
Which has been formed by close association of the casting 
materials With a ?nished surface of the mould, that subse 
quent treatment of the block may no longer be necessary. 

[0052] This hoWever, is not to say that We do not incorpo 
rate at least in the broader sense of this invention other mate 
rials that may be of advantage, for instance, an inclusion of a 
ceramic tile on an outer face during the casting process. 

[0053] 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 posi 
tioned 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 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 protru 
sion extending into a bottom surface and Where the respective 
protrusions and apertures are in respectively mutually corre 
sponding positions. 
[0054] In further preference it may be further characterised 
in that the Wet cast concrete includes polystyrene foam par 
ticles. 

[0055] In further preference it may be further characterised 
in that the protrusions are orthogonally symmetrical With 
respect to the block. 

[0056] In further preference it may be further characterised 
in that the cast concrete is a lightWeight concrete by having a 
core that is of a less dense than a remainder of the block. 

[0057] In further preference it may be further characterised 
in that the Wet cast concrete is a concrete With particulate 
foamed plastics integrated there through. 
[0058] The invention may also apply to a construction in 
Which a ?rst block as characterised anyWhere hitherto is 
positioned on a second block as characterised anyWhere hith 
erto and the ?rst said block having upWardly directed protru 
sions engaging Within corresponding cavities Within an 
underneath face of the second said block. 

[0059] In a further form the invention can reside in a block 
as above Where the protrusions are of pyramidal shape. 
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[0060] 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 remainder of the block. 
[0061] 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 remainder of the block, the core being a mixture of 
expanded plastics and a binder. 
[0062] In a further form the invention can be said to reside 
in a building element including a body With three sets of 
opposedly positioned sides de?ning thereby a generally rect 
angular shape, the body having a core of a ?rst material and a 
second different material from said ?rst 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 surface 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 ?rst de?ned block by receiving a or the 
protrusions into the cavity or cavities. 
[0063] In a further form the invention can be said to reside 
in the above Where the second material is more dense than the 
?rst material. 
[0064] 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. 
[0065] In a further form the invention can be said to reside 
in the above Wherein the ?rst material is made from a mix 
including cement, sand, Water and polystyrene. 
[0066] 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. 
[0067] 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 portion on a 
?rst surface, and at least one female portion in a second 
surface opposing said ?rst surface, Wherein in use a female 
portion is adapted to accept a male portion for the purpose of 
joining and causing to be aligned tWo building blocks. 
[0068] 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 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 de?ning thereby a generally rect 
angular shape, the body having an inner core of a ?rst material 
and an outer portion of a second material Which is of a dif 
ferent density to the said ?rst material providing thereby an at 
least substantially continuous outer surface of said second 
material surrounding the said ?rst material. 
[0069] 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 
right angle to each of the other shapes de?ning thereby a 
generally rectangular shape, the body having an inner core of 
a ?rst material and an outer portion of a second material 
Which is of a different density to the said ?rst material pro 
viding thereby an at least substantially continuous outer sur 
face of said second material surrounding the said ?rst mate 
rial, a one side of a one of the set of opposing sides having at 
least one protrusion extending outWardly from a planar sur 














