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(57) Abstract

A surfacing block (1) has upper and lower
surfaces (2, 7) bounded by walls (5) extending
between the surfaces (2, 7). The surfaces (2, 7)
are of a generally cruciform shape having four
arms (4) each of which extend in 2 direction
substantially parallel to the lower surface (7) and
substantially perpendicular to two of the other
arms (4) of the block. The block (1) has around
the boundary of its surface projections (8) and/or
recesses (9) for interlocking engagement with
recesses and/or projections of a neighbouring
block. The shape of the block helps to improve
the resistance to movement of the block when

laid with similar blocks.
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15 with sand or other suitable filling material. On |oa fng, t he bl ocks

are able to nove snmall anounts relative to other blocks thereby decreas

the risk of cracking of the bl ocks. However, blocks laid in that way may be

I ng

di spl aced vertically under |oading or may creep 20 hori zontal | y under

traffic due to the sandfilled joints. There are inproved paving bl ocks
havi ng interl ocking surfaces. The interl ocking projections and recesses

v

which help to provide "l ock up" between bl ocks, allow an array of blocks to

performas a united | oad-bearing 25 surface resisting both vertical
hori zontal novenent of the blocks. The term"lock up” is used for the

and
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- 2 - Substitute sheet - 4/10/97 purpose of this specification to
descri be awe®adgdason in which bl ocks in the paving becone picqsimspess! Y
wedged toget her when the paving is under traffic or subjected to | oads
thereby increasing the stiffness of thejpaving. 5 However, in sone cases
I n which the blocks are subjected to | arge | oads, the "l ock up" together
with other factors have been found to be insufficient to avoid failure of

t he paving. Failure may t ake the forn1of areas of the paving sinking or of
bl ocks creepi ng EMPROVEMENTS ; ELATI] , FRIA |BLOGKS herefore an
object of the invention to prOV|de a block mhlch n1t|gates t he above

probl enms. According to the invention, there I's provided a surfacing bl ock

havi ng upper and _| ower surf,aces
g upp héminventlon re %es to blocks whlch are used

principally in the paving of surfaces, for example the
surfaces of roads, pavements, driveways and courtyards
5 and in particular to the paving of surfaces subjected to
high forces. The invention also relates to clusters of
blocks and to blocks for use in the clusters.
Paving, consisting of a plurality of surfacing
blocks, should be able to withstand large ferces acting
10 upon it. Forces to be withstood include both those
caused when heavy loads are placed directly on the paving
and those caused by turning loads, for example a turning
vehicle. Usually the paving is laid as individual blocks
on a bed of sand with joints between the blocks filled
15 with sand or other suitable filling material. on
loading, the blocks are able to move small amounts
relative to other blocks thereby decreasing the risk of
cracking of the blocks. However, blocks laid in that way
may be displaced vertically under loading or may creep
20 horizontally under traffic due to the sandfilled joints.
There are improved paving blocks having interlocking
surfaces. The interlocking projections and recesses
which help to provide "lock up" between blocks, allow an
array of blocks to perform as a united load-bearing
25 surface resisting both vertical and horizontal movement

of the blocks. The term "lock up" is used for the



15 by walls ext endi n surfaces wherein the surfaces are of a
generall ﬁr hapethad gggtﬁoi}r arms each of whi chpg¥icaasedsihy 2
directi oﬁ’ gﬂ%ﬁfa tﬁg‘ﬁ cPpAGEbel tofthe |ower surface and substantially
per pen- di cul ar arfs~of the block, the block 20 has

around t he gURLA Yokl BUE 338a91 8h°Eb! BSCATMe £OESATELLSH

i nterlocki it ngagenen recCesses and projectrons of a nelgﬁ%ourlng

bl ock, whergisant bﬁobﬁgg&h ei.eePsbiagnbeéoaaeﬁ%afééewaﬁpa@@acg
substantially the same as the the wd e arm and each side wall and

25  end waldgethetawhed’ €heapavihy ©8cuh@éestranfiondy Susjestedcts on, the
recess and projection extending in opposite directions fromthe periphery
of the crudohdsnthlezrpby increasing the stiffness of the paving.

5 However, in some cases in which the blocks are subjected
to large loads, thel“loqk up” togethe:.with other factors
have been found to be insufficient to avoid failure of
'the-paving. Failure may take the form of areas of the
paving sinking or of blocks creeping horizontally by an

10 undue amount.
It is therefore an object of the invention to
provide a block which mitigates the above problems.
According to the invention; there is provided a
surfacing block having upper and lower surfaces bounded
15 by walls extending between the surfaces wherein the
surfaces are of a generally cruciform shape having four
arms each of which extend in a direction substantially
paraliel to the lower surface and éubstantially perpen-
dicular to two of the other arms of the.block, wherein
20  the block has around the boundary of its surface projec-i
tions and/or recesses for interlocking engagement with
recesses and/or projections of a néighbouring block.
The crucifdrm blocks have been found:to have
imﬁroved resistance to movement when laid from that of,
25 for example, a rectangular block having a similar
distribution of projections and recesseé. The arms of
the cruciform block stabilise the block and if, for

example, a heavy load is exerted unevenly on the block

ace"

™ \\\\\\\\\\\\\\\\\\\



3 Substitute sheet-4/10/97 The cruci hofm.DrDO ave—een found to
have i npr swmek/zsszs st ance to novement when| | ai di%a; A-EObgriGpesesanpl e, a
rsect angul ar bl ock having a simlar distrji ' Pa) ecti gns and

recesses. The arns of 5 the cruciform bl ock stabilise the bl ock and i f,
for exanpl e ey iMabdsedrdidiatdney ¢y m%ﬁ%e c%g.g,sk»ehh%&%nl a

I ncreased resistance to lifting conpared wth a known ock since, if an
arm of the it M@oks sindd,§ i ff admalrie ofr eived bloek BepaInst €oalirts forced
to interlock 10 further with adjacent bl ocks thus hindering further
novenent of firtoam (iheclgromest,sttiiec oppositrec aem isf foireekd tok interibekf or m of

rotation about an axi s _ perpen-
further with adjacent blocks thus hindering further

5 novement of the block. Resistance to movement of the
block, in the form of rotation about an axis perpen-
dicular to the surfaces, is increased when the block is
interlocked with other blocks due to the projections and
recesses on the arms of the cruciform interlocking with

10 projections and recesses of adjacent blocks and hindering
such motion.

Advantageously, the projections and recesses extend
through the entire thickness of the block so that the
shape of the upper surface is substantially the same as

15 the shape of the lower surface.

Advantageously, the shape of the blocks is such that
a number of identical blocks as defined above can be laid
with their upper surface uppermost such that there is a
substantially constant spacing between the walls of

20 adjacent blocks. In that way, a continuous surface may
be formed with each block interlocking with an adjacent
block thereby forming a substantially united load-bearing
surface.

Advantageously, all of the arms of the cruciform are

25 of substantially'the same length. While it is envisaged
that blocks of- irregular shape could be used, blocks
having all of the arms of-substantially the same length

are more simple to lay as they need not be placed in any

This Sheet Has Been Replaced -
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ed when the block is interlocked with

ot her biveydsnssdyt and 15 recesses por/GBas/asss of the
cruciforminter +iops_and recesses of adjacent bl ocks and -«
hi nderi ng such notion. Advantageously, the proj ections and recesses extend
through t z%&uu&art Bhekaesmeirt Besbiptk éﬁ&ﬂé&ti&es 2#br imtwpe of the
upper surface Is substantially the sane as the shape of the | ower surface.
Advant ageqwkingt tithhaeeghbolibtny| BIsekss sadditiechariyynierend i denti cal
bl ocks as defined above can be laid with their upper surface uppernost such
that ther dengths2bf theubsmsnarel thecsameanthephoadogdistmidsutidre wal | s of
adj acent bl ocks. In that way, a continuous surface may be fornmed with each
bl ock |nt@FF@§§|ﬁgemP@ﬁCEnlﬁdFagenﬁveno

5 Advantageously, the block has fourfold rotational

dicular to the

symmetry about an axis substantially perpendicular to the
lower surface. In that way the block is more simple to
lay as explained above. |
Advantageously, the length of an arm of the cruci-
10 form is substantially the same as the width of the arm.
| The dimensions of the block indicated below may be {
measured by considering the plain cruciform shape from
which the block is derivéd and measuring the relevant
dimensions of the cruciform. The dimensions of blocks
15 are usually measured as distances between joint centres,
that is the distances betweeh the centres of joints |
between adjacent blocks when the blocks are laid in an
array.
Advantagepusly, the length of the block is at least
20 100mm. If a block which is subjected to large loads is
much smaller thaﬁ that length, it may be pushed into the
ground. The smaller the block, the smalle; is the area
across which the load is distributed. Smaller blocks may
be used in areas where they would be subjected to no
25 largelloads.
Advantageously, the length of thé block is at least
200mm, preferably about 300mm. As the size of the block

is increased, however, there is an increased risk of

This Sheet Has Been Rerlaced
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bl ock thereby form ng a substantial | y| ynid edefoRASIBEEN f)g Substitute
sheet - 4/ W99%28523. surface. Interlogki ng @rgagesdnt wi fih FESVGCBAS00848Nnt

bl ock is thus achi evable, thereby in ' Fesrstadance to novenent of
the bl ock. 5 Advant ageously, all of the arns of the cruciformare
of subst ant i &#¥acking wfhrthe kack \WHd &he we;-gmnaffagﬁm tt:ﬂ@lckb:c ocks of

i rregul ar shape coul d be used, bIocks having all of the arns o

subs?ant i al | YPRFRPRSER> | ShpneLarne "ﬁﬂgbqfo they blockhdg mredexot be

placed in any;1v not greater than 350mm.

Advantageously, the block has at least one projec-

5 tion and/or at least one recess in each :side wall and end
wall of each arm. Interlocking engagement with each
adjacent block is thus achievable, thereby increasing the
resistance to movement of the block.

Preferably, each side wall and end wall of each arm

10 has one recess and one projection which extend a substan-
tially equal distance in opposite directions from the
periphery of the cruciform shape. The dimensions of the
recess and of the projection are preferably substantially
the same.

15 Advantageously the thickness of the block is between
about 50 and 150mm. Generally, the thicker the block the
greater its cost but the greater the load that it can
withstand before breaking. Above a certain thickness
however, increase in thickness of the block has little

20 effect on the toughness of the block. Preferably the
thickness of the block is between about 60 and 100mm.

Advantageously, there is a pattern of grooves in the
upper surface. The pattern may be included for aesthetic
reasons and the particular pattern chosen may be used to

25 disguise the shape of the edges of the blocks. In
addition, the provision of the grooves may ailow disper-
sion of surface water thus reducing the risk of aqua-

planing on the surface.

Sheet Has Been Rerlaced - |
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10 particul ar one of their possible orientations for inter- |locking with
nei ghbo WO #32852cks. Additionally, if the |engths of thcPGHERISHPMOt he sane,

the load distribution across the bl aclg i.s nore even. Advantageously, the -
bl ock has fourfold rotational 15  symetry about an axis substantially

per pendi cul ar tThé hsattwrer may fecdn the Form\af ahgrildoolt geosves sinple to
| ay as expl ai ned above. Preferably each projection and recess has '
subst ant i avhichregivre reheliildnvsiion that cheppayding, isl formed frownd face
bounded by a pair of plane side faces which are outwardly flared fromthe

end face. TWRPeN RhARMHLeT RIQCKH -oc Pref@reRlyd the groeNPShaTReasured by
ﬁggg{]?ﬂ]én ﬁ&?’é‘?l I n tcrzuo%‘- Oarn sz %[i)n% farp%rptv:/m_ et r&%igl %%g(, bg gerl ved and
5 grid of squares having length of, for example, 40mm or
80mm. |
The actual block may be provided with a chamfer
around the edge of.the upper surface of the block.
There may also be provided edge blocks which are
10 formed from a section of a block as defined above and
which have a straight edge along one side of the block {
and so may be used at the periphery of the paved surface.
The spaces between thé blocks in an array of blocks
may be.filled using sand or other suitable material. '
15 It is to be understood that where reference is made
to the dimensions of the block, the shape of the block,
the configuration of the block and to the cruciform shape
of the block, except where ffom the context it is clearly
otherwise, the reference is in respect of a notional
20 block having edges at the joint centres between the
actual blocks.
The size of joint between the actual blocks is
usually about 3mm and the shape of the actual block will
be designed to take account of the joint. Therefore, for
25 blocks laid having a joinﬁ of 3mm between the actual
adjacent blocks, the actﬁal édge of the block would be
about 1.5mm from the joint centre between actual blocks.

The corners of the actual block may be rounded.



25 di mensi ons of the cruciform The di 1k re usually

nmeasur ed awai9sessazces between joint centreg 19 REPGTMRISHOMOt WEEN
the centres of joints between adjacent _blocks Wwier QEEB| ocks/fare laid in
an 5 Substitute sheet - 4/10/97 array. Adv ; the I ength

of the block is atpavang mkyOmpa l|af1dab2'| Q@ly ¥y euktetubbeCh CHubBel 258€
| oads is nuch snaller than that |engt It may be pushed into the 5

ground. The Hnwkscast baebundit, usiags aahaehine hhehaéeamﬁﬁrﬁ§£cMhICh t he
|l oad is distributed. Smaller blocks may be used in areas where they would
be subj ect ed pl@ces one cluster alongside others. However, in order

to lay the clusters'quickly and easily, effectively

5 straight edges and lines of weakness are often created in

the paving where there is little interlock between

blocks. The present invention seeks to mitigate that

problem.

According to another aspect of the invention,

10 therefore, there is also provided a cluster of surfacing
blocks including at least two cruciform blocks as defined
above, the blocks being arranged in the cluster such that
the surface of a block is substantially coplanar with
the corresponding surface of an adjacent block.

15 Clusters of blocks containing cruciform blocks
interlock effectively with blocks of adjacent clusters
without creating lines of weakness in the resulting
paving. The cruciform block is particularly advantageous
for use in such clusters as, without attachment means

20 provided between the blocks, a cluster of blocks may be
lifted by, for example, gripper arms which press against
two opposite sides of the cluster and the blocks will
remain held together by friction. Especially
advantageous is the case in which the cruciform blocks in

25 the cluster have dimensions such that the length of the
arms equals the width of the arms, so that the
orientation of the cruciform blocks in a cluster

consisting of a linear array of rows of blocks is such

This Sheet Has B
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| arge | oads. Advant ageously, the length of the block is at |east 10

200mMm e&eferably about 300mm As the size of the bIocﬁmhﬁié sed,
however, is an increased risk of cracking of the ocK an he wei ght .
of the block I ncreases. Therefore the 8ength of the block is prefer- ably
not greater than 350nm Advantageously t he thickness of the

bl ock is b@bﬂﬁeﬁh&béaFegﬁlﬂﬂdalQMQthQ}%ﬁﬂiﬁhy° t¥he thieeris HB & ock the
SR RO E R O N R A
20k 1 Luhbesgh miof'E8b, 6n0EE PN e g SRl Pagger o1y, L
is a pattegpQofind’ A6Y&Snd "thdCcluster will thus exert a turning
5 force on the blocks, thereby increasing the extent of the
interlocking engagement. Those clusters are stable and
may be 11fted and transported without the cluster falling
apart. Clusters of cruciform blocks may be placed in
position by dropping the clusters vertically downwards
10 into a position in which the clusters interlock with
adjacent clusters. ' - {
Advantageously, at least a major proportion of the
blocks are cruciform blocks as defined above. If the
blocks are to be used in a surface which is éubjected to
15 large loads, the maximum advantage of using the cruciform
blocks may be achieved by laying the surface'usiné mainly
cruciform blocks (the term "cruciform blocks" includes
the modified cruciform blocks described below). Clusters
of cruciform blocks do not have'effectively straight
20 | joints nor create lines of weakness between the clusters
when a number of clusters are laid adjaéent to each
other. There may be provided edge blocks which have the
dimensions of a section of a block and have a straight
edge so that the straight section may be placed at the
25 periphery of the paved area. It is possible that the
edge.blocks could be laid as part of a cluster of blocks.
The blocks may all be cruciform blocks.

Advantageously there is a substantially constant



upper surface. The pattern may be included for aesthetic reasons and the

particulagﬁpﬁﬁ%ﬁip chosen nmay be used to 25 di sgui se t hgcGassosde t he
t he ocks. In addition, the provision of the grooves nmay all ow

di sper- sion of surface water thus redud My the risk of aqua- planing on

edges of

t he surface.
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[ 28523 that

whi ch give t Ld L usi J ' | rﬁggk om a nunber of smaller
bl ocks. Pr ef%ﬁ%%+yi$h§%ér%%%§sﬂgge ﬁetd%ede}ﬂa%ou }{frm*n and 200mm apart. The

grid may be

10

15

20

25

a It would be possible to use clusters comprising two
blocks, the blocks being laid by hand or using a machine
but preferably the cluster contains at léast four blocks.

Advantageously the cluster contains rows of blocks
each comprising the same number of blocks. The cluster
may contain eight blocks as two rows of four blocks, or
it may contain for example twelve blocks, sixteen blocks
or more.

Advantageously each block in a cluster is separate
from the other blocks. The blocks are thus not connected
together and therefore the final surface is substantially
as if each block had been laid individually.

Advantageously the cluster contains at least one
godified block. ‘Since the blocks interlock, it may be
difficult to introduce blocks to the side edges of a
surface which has been partly laid if all the blocks are
identical, especially if the surface is laid in clusters
using a machine.

Advantageously the modified block has fewer projec-
tions and/or fewer recesses than an unmodified block. 1In
that way, the interlocking between modified blocks is
reduced and the cluster may be laid more easily. So that
the advantages gained by increasing the interlocking
between the blocks are not lost, modified blocks are only
provided on one or two of the shorter sides of the

cluster and the laying strategy adjusted accordingly to
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understood that where reference is nmade to the dinensions.of t he bl ock,
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t he

shape of the block, except where fromthe context it is clearly otherw se,
t he ref er ehREILE ¢hu$%%ﬁ%c%nQﬂtQFVEﬁQEﬁmﬁarge clusters are to be
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favoured if modified blocks are to be used.

Advantageously, the cluster contains two different
types of modified block at opposite ends of the clustef,
the shapes of the two different modified_blocks being
such that the first modified block and the second
modified block can be laid adjacent to each other, the
resulting shape of the two blocks being substantially the
same as the shape of two adjacent unmodified blocks. The
final appearance of the_surfaceris therefore as if the
surface contained no modified biocks,'except of course
that the configuration of the joints between blocks is
different in some regions of the surface.

Advantageouslylone end of the cluster comprises
first  modified blocks and the opposite end of the cluster
comprises second modified blocks. If one type of .
modified block is at one end of the cluster, and another
type at the opposite end, the clusters are simple to lay
since the first modified blocks can be easily located to
engage with the second modified blocks of an adjacent
cluster.

The invention also provides a modified block for use
in a cluster defined above. The shape of the first and
second modified blocks may be formed by removing a

section of an arm of the cruciform from the first

I
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20 . bl ock havi ng edges at the joint centres between the actual bl ocks.
The size oWolsshg¥azbet ween the actual blocks is usually abowcriinsksagde t he

shape of the actual block will be dengq;p_}o t ake account of the joint.
Therefore, for 25 bl ocks | aid having™ joint of 3nm between the actual

adj acent bl 0glas £40@ BILUR! aRHI8a@ink NEnBE O6EERYh dfRD Wedpdm T OM [ Ne

joint centre between actual bl ocks he corners o e actu ock may be

r ounded. fodified BUbekitUbe &berie; ¥HhdOs8doldvinddi fed s1dak d by
| aying clusters of a nunber of blocks as one unit using a machine with

cl anps whi chwhen made is formed as a one piece block.
The invention also provides a method for laying an
5 array of surfacing blocks, the method including the step
of laying a plurality of clusters as defined above over
an area.
Advantageously, when clusters containing modified
blocks are laid, the clusters are laid such that a joint

10 between modified blocks 6f adjacent clusters is not
adjacent a joint between modified blocks of other
adjacent clusters. The joints between modified blocks
could create a line of weakness in the paving, and so
those joints are staggered.

15 There is also provided the use of a cluster as
defined above in the laying of an array of surfacing
blocks.

There is also provided an array of surfacing blocks,
the array comprising blocks as defined above. Advant-

20 ageously in the array of surfacing blocks, the spacing
between walls of adjacent blocks is less than 10mm.

There is therefore little movement of the blocks about
their laid position. Advaﬁtageously, the spacing between
walls of adjacent blocks is between 1 and Smm, preferably

25 about 3mm. The space between the blocks is preferably
filled with sand or other suitable filling material.

There is also provided an array of surfacing blocks,

the array comprising a plurality of clusters as described
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However, in order to lay the clusters
strai ght edges and PFHEBIMB4Qakness

er€ there is little interl ock between

7715 GMEETT HASOBFRY
ef RERLAGEDY 5

two cruci form pl ocks as

weakness in the resu
of weakness in the array as described above.

According to the invention there is also provided a

surfacing block having an upper surface and a lower

- surface and walls extending between the surfaces, the

block having at least three arms extendiﬂg in the plane

of the block, at least one arm being substantially

perpendicular to two of the other arms ﬁherein the (
boundary of the surfaces have projections and recesses,

the dimensions.of the projections and recesses enable
interlocking of the block with an adjacent block there

being a substahtiaily constant spacing between the walls

of adjacent blocks. '

According to the invention thefe is also provided a
cluster of at least three surfacing blocks, the blocks
having upper and lower surfaces bounded by walls
extending between the surfaces, the blocks being arranged
in the cluster with the lower surface of one block
substantially coplanar with the lower sﬁrface of'an
adjacent block, the cluster having around the boundary of
its surféce projections and/or recesses for ihterlocking
engagement with recesses and/or projections of
neighbouring clusters, wherein the cluster includes

modified blocks in at least two sides of the cluster, the

shape of the modified blocks being such that the boundary

/
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paving. The cruciformblock is particularly advantageous for use in such
clusters awposhgsfaput attachnment neans 20 provi ded bet we®CT/GBSSMIB4C ks, a
cl uster of blocks may be |ifted by, fqugfqnple, gri pper arns which press
agai nst two opposite sides of the clustéer and the blocks will remain held

together by fJd GhlaOlndReke i Ehﬁoawséaow ?aeﬁﬁtaeetpssswéﬁﬂa heg e

di mensi ons such that the 25 | ength of the arnms equals the width of the

arnms, the orivpet tuetesf adfjacentctboansbhdlés chbusteruster consisting of a
i near array of rows of blocks is such WD 95/ 28523
PCT/ GB95/ 00840 t hadvahsadepusivothel bagndary| efigtheotlusged| 8k is in a

modified such that even when a plurality of clusters are
5 laid adjacent to one another there are no re-entrant
recesses in the boundary of the clusters.

The modified blocks may have fewer projections
and/or recesses around the boundary of its surface than
an equivalent unmodified block.

10 Advantageously each of the blocks in the cluster has
at least two arms extending in a direction parallel to
the lower surface of the block, the arms being
perpendicular to each other. The blocks may be of a
generally cruciform shape.

15 Embodiments of the invention will now be described
by way of example, with reference to the accompanying
drawings, of which:

Figure la shows a plan view of the upper surface

of a surfacing block

20 Figure 1b shows a view from the side of and below
the block
Figure 2 shows a view of the upper surface of a

surfacing block having an alternative
shape

25 Figure 3 shows a plan view from above of an
array of blocks, the blocks having the
configuration of the block shown in

Figures la and 1b



di rection which is not substantially parallel to the direction along the

|l ength or width of the cluster. The nmachi ne hol di ng the g!#%hﬁﬁ%&%

exert aOIsss 5 force on the bl ocks, thereby incre

the interl ocking engagenent Those ct+uk4etrs are stable and may be |ifted and
transported without the cluster falling apart.
may be placed iFgIet4 on by

Il thus
xt ent of

into a position_jn which the clusters interlock with adjacent clusters.
Advant ageousl| yrHa'f“rl'eea{ﬁ a oS & e&n CoF é‘lBFoE‘Jﬁglg?'ﬁdcr uci f orm

bl ocks as defined above. |If
IS subjected to 15 Iargeq

1Pl ocks are to be used in a surface which
oads, the maxi num advantage of using the

- cruci form bl ocks; fipve b achigherss Y fidsenholdle isd baeexusi ng nainly

5

10

15

20

25

Figure 5c¢ shows a second modified block

Figure 6 shows an array of clusters containing
modified blocks

Figure 7 shows a cluster of blocks having a
surface pattern

Figure 8 shows a cluster of blocks having a
surface pattern, the array including
modified blocks. |

The shapes of the blocks shown in the Figures is

shown as the shape of the joint centres between blocks

when the blocks are laid in an array; unless it is stated

to the contrary.

Figure la shows a surfacing block 1. The view of
the block is of the upper surface 2 and shows that the
block has a generally cruciform shape. The outline of
the cruciform from which the shape of the block is
derived is shown in Figure la by a broken line 3. The
block 1 has four arms 4 which are coplanar and are
perpendicular to each other. In the block shown in
Figure 1, the length 1 of each arm of.the cruciform is

equal to the width w of each arm. Figure 1b is a view

from the side of the block and shows side walls 5 and end

walls 6 of the arms extending betwéen the upper surface 2

and the lower surface 7. The walls are substantially

s -

Clusters of cruciform bl ocks
hawsp & &) usterc ofsedght, blecks! | y downwar ds 10



cruci form bl ocks (the term "cruciform bl ocks"” includes the nodified

cruci f or mibeskssasiescri bed bel ow). Custers of cruciform blpoTiGBosiessamt have
effectively straight 20 joints nor crgate lines of weakness between the
clusters when a nunber of clusters are lald adjacent to each other. There

nmay be provi drgpaddn caiaskoithehuppee bha doWBPSkapgaBbsazsez)iae of a

bl ock and have a straight edge so that the straight section nmay be pl aced
at the 25 dagy beheeenoffrohe Figuee abea. Thet uppepoedgés cof hehe tihloakige

bl ocks could be laid as part of a cluster of blocks. The blocks may all be
cruci f orm bl ealys beAchamfeyedusly there is a substantially constant

The block 1 has projections 8 and recesses 9 around
5 the entire periphery of the surfaces 2, 7. In relation
to the cruciform 3 the dimensions of a projection is the
same as that of a recess. As shown in Figure la, the
recess 9 is outwardly flared and has a plane inner face
and plane sides and is flanked by an inwardly flared
10 projection 8 which has a plane outer end and plane sides.
The width of the projection and the recess together when
measured at the broken line 3 is equal to the length of
the arm and to the width of the arm of the cruciform. As
shown in Figure la, the arrangement of projections and
15 recesses is such that the arrangement is the same for
each arm of the crucifornm.

The projections and recesses extend through the
entire thickness of the block and therefore the shape of
the upper surface of the block is the same as that of the

20 lower surface.

Figure 2 shows a block 1’ having a different
arrangement of projeétions.s' and recesses 9’. The shape
of the periphery is approximately & sine wave having a
wavelength egqual to the length of an arm 4’ of the

25 cruciform.

In one embodiment of the invention in which the

blocks are used to pave an area of ground, the ground is

first levelled and if necessary prepared to provide a



WD 95/ 28523 PCT/ GB95/ 00840 - 9-
spaci ng websigssgs t he wal | s of adj acent bl ocks such that tWEI/GBISH840

i nterlocking between the blocks. It wquw d be possible to use clusters
conprising two bl ocks, the blocks being laid by hand or using a machine 5

but preferaiph bageCbHSkRicAROBha Bfodks | @EBL D& bidsdrlry Afl\bud ageously
the cluster contains rows of blocks each conprising the sanme nunber of

bl ocks. Thesanduiscpreparednoni thei ghouhd oih swhrisch viche thiloaks fwilkl bl ocks, or
it may contain for exanple twelve bl ocks, sixteen blocks 10 or nore. .
Advant ageodesl yaddah Fhecklpeks arestiken|laidpoyver cthe @aremeclmtdier bl ocks.
The bl ocks .aare thus not connected,together and therefore the final surface
i s subst andfferyocking manner as indicated in Figure 3. Adjacent
5 walls of neighbouring blocks are spaced ‘apart by a
distance of about 3mm to teceive sand or other sﬁitable
material and.the precise dimensions of the blocks should
be chosen to allow for such joints. The actual shape of
a block is shown as la in Figure 3. The surface shown in
10 Fiéure 3 consists of blocks all of the same configura-
tion, that configuration béing that shown in Figures la (
and 1b. A similar surface could be constructed using
blocks of the configuration shown in Figure 2.
In the example described, the lengths of the arms 4
15 of the cruciform 3 are 112.5mm and are equal to the
widths of the cruciform 3 and a block will have a mean
length of about three arms lengthsf Those dimensions are
measured relative to joint centres between blocks. The
thickness of the block, that is the perpendicular
20 distance between the upper and lower surfaces will depend
on the application for which the surface is laid.
The blocks are made from concrete and are formed in
moulds usinq_standard production techniques.
In a further embodiment of the invention, the blocks
25 may be laid in clusters 6f_individual blocks. Figure 4
shows a cluster of eight blocks. The_blocks-are arranged

as a linear array of four pairs of blocks. A pair of

clamps 11 is used to lift the cluster and to move it to



as if each block had been |aid i ndi vidually. 15 Advant ageously the

cluster c ?%ﬂg t least one nodified block. Since the bl SBbsAjo8d OCK,
it may beggé |cﬁft to introduce blocks to the side edges of a surface

whi ch has been partly laid if all t he"btdcks are identical, especially if
the surface s laid in ¢lusters. 20 usi ng a machine. _Advantageously the
modi fi ed bl otREhAE"? eﬁ%?b%r%aj%%q' ti‘I(%es c}ﬂfﬁ’oﬁ' i o ?’8 gss?%s ﬁan an

unnodi fied b, f{é? J¥ad , b At Wi Reteeped wpdichieed bl ocks is
reduced and %ﬁ?ue C %Jéslt%r rfali/ be Iigf\ed m)a(ri[é easily. So that 25 t he

advant ages gaiqeele® YRR EHY ddiftddt Pdiddd N it wieh pibexsl;oeke are not

| ost, nodified blocks are only provided on one or two of the shorter sides
of the cl ustssreaithdlis [the Ml ctksattogethdrust Glieadtootienglimensions
5 of the blocks in the cluster, the direction along a pair
of arms 4 of the block 1 lies neither parallel nor
perpendicular to the sides 10 of the cluster and thus the
pressure exerted by the clamps tends to rotate the block
about an axis perpendicular to its surface. That
10 rotation is prevented by blocks adjacent to the block and
"lock up" occurs. The blocks remain securely interlocked
together for as long as the force is exerted by the
clanps.
The ground on which the surface is to be laid may
15 first be prepared as described above.

The cluster may be moved in the clamps to the
relevant position and lowered into interlocking
engagement with blocks already laid. .

Figure 5a shows a cluster of blocks similar to that

20 of Figure 4 but including a pair of first modified blocks
13 at one end of the cluster and a pair of second
modified blocks 14 at the opposite end of the cluster.
Figure 5b shows that the first modified block 13 has the
same shape as an unmodified block 1 except that approx-

25 imately half of one arm of the block has been removed
diagonally. The broken line 15 shows the outline of an -
unmodified block. The second modified block 14 shown in

Figure 5c has the same shape as the unmodified block



10 Substitute sheet - 4/10/97 avoid effectively straight joints

bet ween YQVIEB ext endi ng across the paving. Fewer nodi fREICHASEHLER Wil | be
required in a given area if the blocksigre laid as larger clusters and .
therefore large clusters are to be 5 favoured if nodified blocks are to

be used. Adexceplcthat\a sedatign siferequicialent mhdpe ¢o khatksemaved | east
two sides of the cluster, the shape of the nodified bl ocks being such that

t he boundarfPHhfthe£idsk maditded,Rlock) is added toathepbipekeni Bheof the 10
g: 3:{ o ?Sj BN 10 e Y drws” iy Suer A0 P ASO Ui al S edCpldagy of the
Figure 6 shows how clusters containing'modified '
5 blocks may be laid adjacent to similar.c;usters. The
cluster is moved using the clamps gripping the upper part
of blocks at the periphery of the ciuster so that lower
parts may be_lbcated touching the edges of the upper
parts of blocks of an'adjacent cluster. The cluster is
10 then slid along the walls of.the blocks of the adjacent
cluster to its intended position and released from the {
clampslonto the‘sand base. |
Figure 7 shows a cluster of unmodified blocks 17
having a pattern of parallel grooves 18 on its upper
15 surface 2. The diétance between the grooves may be 160mm
as shown in the Figure, or may be 80mm. It can be seen
from Figure 7 that the pattern of grooies to some extent
hides the bosition of the edges of the blocks. The
blocks 17 having a surface pattern do not in general have
20 chamfered edges as the chamfers tend t§ highlight the
position of the edges.
Figure 8 shows a cluster of blocks 19 containing
modified blocks 20 and 21. ‘The upper surfaces 2 of the
blocks have a first set of parallel.grooves 23 and a
25 second set of para1lel grooves 24, fhe sets of grooves
forming a grid of square§ on the upper surface 2. The
separation of the grooves 23 ﬁnd the separation of the

grooves 24 are each about 80 mm. It can be seen from



nodi fied such that even when a plurality of clusters are |aid adjacent to
one anot heyo ddakss are no re-entrant recesses in the boundargr/cBositossn
clusters. 15 The nodified bl ocks may have fewer projections and/or
recesses around the boundary of its surfgce than an equival ent unnodified
bl ock. Advantageously, the cluster contains tw different types of nodified
bl ock at oprigure @éndswothehpattesheof 20nes Hhegahapsstbé édgeswof
different nodified bl ocks being such that the first nodified block and the
second nodi fthed modd£iiedahlpeksard anfladdnt to each other, the resulting

shape of the two bl ocks_heing substantially the sape_as the shape of two
adj acent unnodi f "Bd18toERguUreficlasand 2 shpvw pRRhfterent ( Frus 9hce is

therefore ag b ¢3¢ BHE'BISKILE' BET1 "Be "RHALEEEBLOEKSe EREER R COUrse
S also other possible forms: for example,'the shape of the
upper surface could be as shown in Figure 2 but with
strﬁight lines extending between the peaks, midpoints and
troughs-of the sine wave, instead of curves to form a
triangular wave.

10 Throughout the description reference is made to
paving blocks. At least in the United Kingdom the term
“paving block" is usually employed for smaller paving
units and the term "paving slab" employed for larger
units. Usually the division is set at paving units

15 having a iength of about 300mm. In the present specific-
ation the use of the term “paving block™ is not to be
taken as implying that the overall length of the unit is

less than 300mm.



bet ween bl ocks is different in sonme
Substitute sheet - pPeT/GRYSTV840

Advant ageously o =) nprises first nodified blocks and
t he opposite end e C uster conpri ses second nodi one

type of nodfaiigg bl ock is at one end of the cluste type
at the opposite end, the clusters are sinple to la ! m m ,Um
nodi fied bl ocks can be easily | ocated to engage wt ified

bl ocks of an adjacent cluster. The invention also provides a nodified bl ock
for use 1. A surfacing block having upper and lower surfaces

regi ons wo 9528523

‘-

bounded by walls extending between the surfaces wherein
the surfaces are of a generally cruciforh shape hﬁving

5 four arms each of which extend in a direction
substantially parallel td the lower éurface and
substantially perpendicular to two of.thé other arms of
the block, wherein the block has around the bbundary of
its surface projections and/or recesses for interlocking

10 engagement with recesses and/or pfojeétions'of a

neighbouring block.

2. A surfacing block according to c1aim 1 wherein the

shape of the block is such that a number of identical

blocks can be laid with their upper"surféce uppermost
15 such that there is a substantially constant spacing

between the walls 6f adjacent blocks.

3. A surfacing block according to claim 1 or claim 2
wherein all of the arms of the cruciform are of substan-

tially the same length.

20 4. A surfacing block according to élaim 3 wherein the
block has fourfold rotational symmetry about an axis

substantially perpendicular to the lower surface.

5. A surfacing bIOCK according to any of claims 1 to 4
-
ect Has Been Reﬁaced

"I
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cruciformfromthe first - 12 - / 10/ 97 above.
Advant ageously the clusters are laid such that a joint between nodified

bl ocks of adiyAeeBinCtHE! Befigth 6Plantadhicdt Ené AbRichEIMEds Bubdtars- bl ocks
of other adjacent clusters. That reduces the possibility of lines 5 of

weakness in thalayrtheasanesas i tisel wbidtle. ofntiveliawemi s of the invention wll
now be described by way- of exanple, with reference to the acconpanying
drawi ngs, of which:

6. A surfacing block according to any of claims 1 to 5

wherein the length of the block is at least 200mm.

5 7. A surfacing block according to claim 6 wherein the

length of the block is about 300mm.

8. A surfacing block according to any of claims 1 to 7

wherein the length of the block is less than 350mm.

9. A surfacing block according to any of claims 1 to 8
10 wherein the block has at least one projection and/or at

least one recess in each side wall and end wall of each

arm.

10. A surfacing block according to claim 9 wherein each
side wall and end wall of each arm has one recess and one
15 projection which extend a substantially equal distance in

- opposite directions from the periphery of the cruciform

shape.

11. A surfacing block according to any of claims 1 to 10
wherein the thickness of the block is between about 60

20 and 100mm.

This Sheet Has B
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E ig;LEUL%&H;E ‘2’?% FSHEFTG—\ASDPt:E'\lsh mﬂﬁwl!wmuﬂmh bel ow
e ocC I gure

: RERPDAGER V|em10f the upper surface o a sur aci ng
bl ock havi ng an shape Figure 3

[ bl h h
cont gur ot T of EHETAFS0R Br8hk"Rs &Fé%?é’fstﬁg" S oot (et A N9 the
Substi tut e yyfaeRlin thet@ 9€ a pattern of grooves in the upper :

surface.

13. A surfacing block according to claim 12 wherein the

5 = pattern is a grid of grooves.

14. A cluster of surfacing blocks including at least two
cruciform blocks as defined in any of claims 1 to 13, the
blocks being arranged in the cluster such that the
surface of a block is substantially coplanar wiﬁh the

10 corresponding surface of an adjacent block.

15. A cluster of surfacing blocks according to claim 14
wherein at least a major proportion of the blocks are

cruciform blocks according to any of claims 1 to 13.

16. A cluster of surfacing blocks according to claim 15
15 wherein all of the blocks are cruciform blocks-aécording

to any of claims 1 to 13.

17. A cluster of surfacing blocks according to any of -
claims 14 to 16 wherein there is a subétantially constant

spacing between the walls of adjacent blocks.

20 18. A cluster.of surfacing blocks according to any of
claims 14 to 17 wherein the cluster has no effectively

straight edges.

This Sheet Has Been R
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above. Advantageously the clusters are laid such that a joint between

nmodi fi ed DVOON28523 $mmm@ mmm [ﬂm i's not _zli_ﬂj acent_a j oi mmw . f
modi fi ed bl ocks of { ustesg. _That|T 4] ility o
lines 5 of weakness kn !enarway as dggcribedh&%@géggﬁﬁﬁgﬁﬁﬁéﬁé§’of t he
invention will now be described by way of exanplig, . with t he
acconpanyi ng drawi ngs, of which: Figure |la shows a plan view of the
upper surfacel9) A cluster of surfacing bdosksf acicogrdingckoFagyr ofl b _
shows a view fromthe side of and bel ow the block Figure 2 shows a view

of the upper @M d bty 18 wheriedh Hhecklyskerycontains, ast Leasts

shape

four blocks.

20. A cluster of surfacing blocks according to claim 19
5 wherein the blocks are in an array of rows of blocks,

each row containing the same number of blocks.

21. A cluster of surfacing blocks according to any of
claims 18 to 20 wherein the cluster contains at least

eight blocks.

10 22. A cluster of surfacing blocks according to any of
claims 14 to 21 wherein each block in a cluster is

separate from the other blocks.

23. A cluster according to any of claims 14 to 22

wherein the cluster contains at least one modified block.

15 24. A cluster according to claim 23 wherein the modified
block has fewer projections and/or fewer recesses than an

unmodified block.

25. A cluster according to claim 23 or claim 24 wherein
the cluster contains two different types of modified
20 block at opposite ends of the cluster and the shapes of

the two different modified blocks are such that a first

This Sheet Has Been Repla
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Figure 3 sh | an Vi ew fromjmﬂlﬂmilwrﬂmgiBt of bl ocks, the bl ocks
having the conf i -OCKE s | VO
95/ 2852 3V0 957288 AS By TR coos Tiaman 0

cluster is nodi osk#ioning of the cluster adjacent to a
simlar cluster, Advantageous 3 boundary of the cluster .is nodified

such that BORKLiRRrPIeg And iq \seqond maddifded blpck qan &eadfdfent to one
anot her  {nghe, 8L N0y Sal! Selle ' RESH e Ttk S dARHLAGY olapBe! USt €T

the two blocks is substantially the same as the shape of

two adjacent unmodified blocks.

5 26. A cluster according to any of claims 23 to 25
wherein one end of the cluster comprises only'first
modified blocks and the opposite end of the cluster

comprises only second modified blocks.

27. A modified block for use in a cluster according to {

10 any of claims 23 to 26.

28. A method for laying an array of surfacing blocks,
the method including the step of laying a piurality of
clusters according to any of claims 14 to 26 over an

area.

15 29. A method according to claim 28 when dependent on any.
of claims 23 to 26 wherein the clusters aré laid such
that a joint between modified blocks of adjacent clusters
is not adjacent a joint between modified blocks of other

adjacent clusters.

20 30. Use of a cluster according to any of claims 14 to 26

in the laying of an array of surfacing blocks.

'31. An array of surfacing blocks, the array comprising

" This Sheet Has Been Reﬁ a
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sounary. svammensr (IR <5 0t

Advant ageously each of ttheltbl bcks in th

8knclecr

WO arns

extending in a direction parallel to the omer surface of the bl ock,

arms bei ng peRRkd a¢ aerineddsh ahhebr Ehailkoskeomay B 9% .a general | y

cruci form shape. 15 Enbodi ments of the invention will now be

descri bed by way of exanpl e,
Figure la

of whi ch:

bl ock 20
bl ock

5

10

15

20

wherein the spacing between walls of adjacent blocks is

less than 10mm.

33. An array of surfacing blocks according to claim 32
wherein the spacing between walls of adjacent blocks is

between 1 and 5Smnm.

34. An array of surfacing blocks according to claim 33
wherein the spacing between walls of adjacent blocks is

about 3mm.

35. An array of surfacing blocks, the array comprising a
plurality of clusters as defined in any of claims 14

to 26.

36. An array according to claim 35 when dependent on any
of claims 23 to 26 wherein the clusters are laid such

that a joint between modified blocks of adjacent clusters
is not adjacent a joint between modified blocks of other

adjacent clusters.

37. A surfacing block substantially as herein described
with reference to and as illustrated by Figures la and
1lb, or by Figure 2, or by Figure Sb or by Figure 5c of

the accompanying drawings.

il

&;q,@gggfes- around the

with reference to the acconpanyi ng draw ngs,
shows a plan view of the upper surface of a surfacing
32. Bngarvaybof suhrfacingvbdocksoactbedingetof chatmbalow t he



Figure 2 gbgﬁg_g_MLeMFe+frﬁé’upper surface of a surfacing bl ock having
an al t ewonésie®©3shape 25 Figure 3 shows a pl acIvessobgaom above
of an array of, “m‘ \\“‘“Ms hav] g the configuration of the block
shown in Figure m 957

PCT/ GB95/ 00840 - #4 #lgure 4 shoms a cluster of eight blocks Figure
5a shows a cluster containing nodified bl ocks

38. A cluster of surfacing blocks substantially as
herein described with reference to and as illustrated by

Figure 4 or by Figure 5a of the accompanying drawings.

39. A éurfacing block having an upper surface and a
5 lower surface and walls extending between the surfaces,

the block having at least three arms extending in the
plane of the block, at least one arm being substantially
perpendicular to two of the other arms, wherein the
boundaries of the surfaces have projections and recesses

10  and the dimensions of the projections and recesses enable
interlocking of the block with an adjacent block there
being a substantially constant spacing between the walls

of adjacent blocks.

40. A cluster of at least three surfacing blocks, the -
15 blocks having upper and lower surfaces bounded by walls
extending between the surfaces, the blocks being arraﬁged
in the cluster with the lower surface of one block
sﬁbstantially coplanar with the lower surface of an
adjacent block, the cluster having around the boundary of
20 its surface projections and/or recesses for interlocking
engagement with recesses and/or projections of
neighbouring clusters, wherein the cluster includes
modified blocks in at least two sideé of the cluster, the
shape of the modified blocks being éuch that the boundary

e
heet Has Been Reﬁaced
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Fi gure 5b shows a first nodified Blpgk =c1 4as el gUre 5c¢ shows a

second noOwbiogdsdasock Figure 6 sfiows ageprAcyD of clilst pepcpeddogsd! NI
modi fied bl ocks Figure 7 "shows a aving a surface
pattern 10 Figure 8 shows ~a2@l aster of bl ocks havi ng a surface

: dified. bl h f the bl ock
Chown 1h theoF éﬁ%‘e’gfﬁé*f%' oo R HEER R 1 T e i veen
bl ocks 15 tﬂ@ealﬁgé és)cﬁﬁécéﬁ@ L&l 4l éﬂnﬁgar:g‘gcf(ﬁ{s éﬁ' ess it is stated to

the contrary. Flgure ows a surfacin e view of the block is
of the upper surface 2 and shows t hat the

41. A cluster according to claim 40 wherein each of the
blocks in the cluster has at least two arms extending in
5 a direction parallel to the lower surface of the block,

the arms being perpendicular to each other.

T

il




bl ock has a generally cruciform shape. The outline of 20 the cruciform
from whi chwidesi2sszape of the bl ock is derived is shown in Fipgurenosaosay a
broken line 3. The block 1 has four arns 4 which are coplanar and are

per pendi cul ar to each other. In the block shown in Figure 1, the length 1
of each armof the cruciformis 25 e gzl to the wdth w of each arm
Figure 1b is a view fromthe side of e/bl ock and shows side walls 5 and

end walls 6 of the arns extendi ng between the upper surface 2 and the | ower
surface 7. The walls are substantially WO 95/ 28523
PCT/ GB95/ 00840 - 15 -
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per pendi cul ar to the upper and | ower surfaces 2, Y,fgnanﬂmﬂ%pseen from
Figure | b. The upper edges of the block may be chanfered. The bl ock 1 has

projections 8 and recesses 9 around 5 the entire periphery of the
SUFﬂ@%@én@ns7. In relation to the cruciform 3 the dinensions of a
proj ectl

recess 9 is outwardly flared s a plane inner face and pl ane sides and
is flanked by an inwardly flare proj ection 8 which has a pl ane outer
end and pl ane sides. The width of the projection and the recess together
when neasured at the broke he %,is equal to the length of the armand to
the wdth of the arm of thg NCi/ffform Apsqshown in Figure la, the
arrangenment of proj ¢glions fcesses is such that the arrangement
is the sane for

on is the sane as tha;zﬁygz recess. As shown in Figure la, the

SUBSTITUTE SHEET (RULE 20



each armof the cruciform The projections and recesses extend through the
entire thiggwngsal the block and therefore the shape of t peridHdsbosisll f ace
of the block is the same as that of the 20 | ower surface. Figure 2 shows
a block 1' having a different arrangenent of projections 8 and recesses
9'. The shape of the periphery is app tely a sine wave having a

wavel ength equal to the | ength of an_gf Sza of the 25 cruciform In one
enbodi ment of the invention in which the bl ocks are used to pave an area of
ground, the ground is first levelled and if necessary prepared to provide a

SUBSTITUTE SHEET (RULE 26)



WD 95/ 28523 . PCT/ GB95/ 00840 - 16 -
firmbase wooshssalh the blocks will lie. Usually a bed of sagthceesiusgpar ed
an the ground in which the bl ocks will be laid. The blocks are then laid
over the area in an interlocking manner, as indicated in Figure 3. Adjacent
5 wal | s of nei ghbouring bl ocks apg/ﬁghced apart by a distance of about
3mmto receive sand or other suitab terial and the precise dinensions
of the bl ocks shopyld be chosen tqQq-qllow for such joipt{s. The actual shape
of a block is shojym as la in Figyre §. The surface gho in 10 Figure 3
consi sts of bl ock confiduration
bei ng that shown be
constructed using

BN

1’

/12 /10
Fig.4
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bl ocks of the configuration shown in Figure 2. In the exanpl e descri bed,
the | engt woefndske arns 4 15 of the cruciform 3 are 112p&figpasisbssy €
equal to the widths of the cruciform3 and a block will have a nean |length
of about three arnms | engths. Those i sions are neasured relative to
joint centres between bl ocks. The t%ﬁhgkss of the block, that is the

per pendi cul ar 20 di stance bet wee e upper and | ower surfaces wll
depend on the application for which the surface is laid. The bl ocks are
made from concrete and ar®@formed in noul d® using standard production
techniques. In a further epbodi ment of.the \nvention, the_blocks 25 may
be laid in clusters Q- i 6 R cluster of

ei ght bl ocks. our pairs of

bl ocks. A pair of
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clanps 11 is used to lift the cluster and to nove it to WD 95/ 28523
PCT/GBQS/ 7 - the area to be paved. The cl anps nmay of any
sui t abl e ﬁ&gég?ﬁ?} The clanp exerts a force on the cIusterPEﬁFﬁ

contact points 12 of the bl ocks; the force holds the bl ocks together Due
to the dinensions 5 of the blocks the cluster, the direction along a
pair of arns 4 of the block 1 lies vzﬁgy paral l el nor perpendicular to
the sides 10 of the cluster and thus e” pressure exerted by the clanps
tends to rotate the bl ock abo an axi s perpendi ar to its surface. That

13

Fig.56

Fig.5¢c
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10 rotation is prevented by bl ocks adjacent to tgeyhnnﬁﬂnﬁhd "l ock up"
occurs. The bl ocks remain securely interl ocked together for as |long as the
force is exerted by the clanps. The ground on which the surface is to be

| ai d na%”%%, first be prepared as descri bed above. The cluster nay be
novHe? e clanps to the rel eva position and | owered into interl ocking
engagenent with bl ocks al ready ZZ? Figure 5a shows a cluster of bl ocks
simlar to that 20 of Figur ut including a pair of first nodified

bl ocks 13 at one end of the cluster and a pair of second nodified blocks 14
at the opposite end of the clyster. Figure 5b shows that the first nodified
bl ock 13 has the sanp 1] smonodi fied bl ock 1 except that approx-

SUéST\TUTE GHEET (RULE 26)



25 imately half of one armof the block has been renoved di agonally. The
br oken | i neaoldsrssews t he outline of an unnodified bl ock. TheraEw»s06840

nodi fied bl ock 14 shown in Figure 5c has the sanme shape as the unnodified
bl ock WD 95/ 28523 PCT/ GB95/ 00840
- 18 - except that a section of equié%*é shape to that renoved for the
first nodified block is added to the ock. The broken line 16 shows the
outline of an unnodified block. Figure 6 shows hQw cl usters contai ning

nodi fied 5. bl ocks may be Lajd adjacent to si Ar clusters. The cluster
I's nmoved using the clanps gr| ng the upper p
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of blocks at the periphery of the cluster so that |ower parts may be

| ocat ed t owolospgs2s he edges of the upper parts of bl ocks of pefrcRossvast

Gl uster. The cluster is 10 then slid along the walls of the bl ocks of

t he adjacent cluster to its intended Lftion and rel eased fromthe clanps

onto the sand base. Figure 7 shows qsg? ter of unnodified blocks 17 having
a pattern of parallel grooves 18 on 1{s upper 15 surface 2. The

di stance between the grooves may be 160mm as shown in the Figure, or nay be
80mm It can be seen fromFigure 7 that the pattern of grooves to sone

The bl ocks 17 having

ed edges as the
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Figure 8 shows a cl uster 19 contai ni ng AR fsl 9 W%'%en% 21.
The upper surfacesm““\m‘\ have a first set of parallel grooves 23
and a 25 second eh grooves 24, the sets of grooves form ng
a grid of squares on t fie upper surface 2.~ Thé Sepablﬂﬁon é-gg%oves 23

tand the separation of the grooyes 24 are each about nn1 It can
“from 20 O aiph theclyf Elﬁﬁ BPEdE igsy ity Qﬁﬁﬁil§§£?

twggg t e %UEE%& emgéégrmasurfaces are of

bounded by malls extend
a general |y cruth %ﬁ%%

41. A cluster according to claim 40 wherein each of the
blocks in the cluster his at least two arms extending in
5 a direction parallel to th® lower surface of the block,

the arms being perpendicular ko each other.

42, A surfacing block having upper and lower surfaces

bounded by walls extending between the surfaces, the

surfaces being of a generally cruciform shape having four

i 10 arms each of which extends in a direction substantially

parallel to the lower surface and substantially
perpendicular to two of the other arms of the block, the
width of each arm being substantially the same as the
length of the arm and each wall of each arm having one
15 projection and one recess extending in opposite
: directions from the periphery of the cruciform shape for
? interlocking engagement with recesses and projections of
a similar block, each projection and recess having
substantially matching dimensions and comprising a plane
i 20 end face bounded by a pair of plane side faces which are
outwardly flared from the end face and which are

separated by a distance of substantially half of the

length of the arm.
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5 four; arnms each of which extend in a direction substantially parallel
to the | ower surface and substantially perpendicular to two of the other
arnms of the block, the block has around the boundary of .its ur{a
projections and recesses for interlocking 40- en e ¥

and projections of a neighbouring bl ock, wherein the length of each arm of
the crucif or MBHERRSS solgsdﬁﬁfarﬂﬁ’%ﬁ’rgllqiﬁél%nﬁoa@e?ﬁEle?hc%’fld%HeOQrH’ and

D oj ect i on. 1 BT SlodkR 18 ea?%%&”%ﬂqé%%‘%ﬁ%ﬁé%ﬁ%%&ﬂ?@ Gdecttons
rom Lhe per Srde ol kel ) "BRSD 08 oo FULEREL 8oL BKegEAS £
dentical bl 0oks, £ ey duwetagﬂfg "ePRSE 1 BHAL 8 CotPPRE "BEbing .

5 However, in some cases in which the blocks are subjected
to large loads, the "lock up" together with other factors
have been found to be insufficient to avoid failure of
the paving. Failure may take the form of areas of the
paving sinking or of blocks creeping horizontally by an

10 s undue amount.
It is therefore an object of the invention to
provide a block which mitigates the above problems.
According to the invention, there is provided a
surfacing block having upper and lower surfaces bounded
15 'by walls extending between the surfaces wherein the
surfaces are of a generally cruciform shape having four
arms each of which extend in a direction substantially
parallel to the lower surface and substantially perpen;
dicular to two of the other arms of the block, the block
20 has around the boundary of its surface projections and
N recesses for interlocking engagement with recesses and
projections of a neighbouring block, wherein the length
of each arm of'theicruciform shape is substantially the
same as the the width of the arm and each side wall and
25 end wall of each arm has only one recess and only one
projection, the recess and projection extending in

opposite directions from the periphery of the cruciform

REPLACEMEN’I SHE% 7} o, , _
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20 :_suqh that there is a substantially constant spacing between the walls
of adj acent bl ocks. 3. A surfaci.ng bl ock according to claim1 or claim2
wherein all of the arnms of the cruciformare of substan- tially the sane

| engt h. - 21 - Substitute sheet-_ 4 10/ 97 4.Substitiite sheehy i ks
according to claim3 wherein the block has fourfold rotational symetry
about an axis subst ichicd R YIGKY Haved Been | FoMRid b frepee 5. A

surfacing bl ock according to any of clains 1 to 5 4, wherein each
proj ection andmpresed esistanicentica Moyewsmthiwigeni Ieeins | forom srlhtc oy | ses a
pl ane end face
for example, a rectangular block having a similar
distribution of projections and recesses. The arms of
5 ° the cruciform block stabilise the block and if, for
example, a heavy load is exerted unevenly on the block
there is increased resistance to lifting compared with a
known block since, if an arm of the block begins to lift
from the ground, the opposite arm is forced to interlock
10 further with adjacent blocks thus hindering further
Yr movement of the block. Resistance to movement of the
block, in the form of rotation about an axis perpen-
dicular to the surfaces, is increased when the block is
interlocked with other blocks due to the projections and
15 recesses on the arms of the cruciform interlocking with
projections and recesses of adjacent blocks and hindering
such motion.
Advantageously, the projections and recesses extend
throuéh the entire thickness of the block so that the
20 shape of the upper surface is substantially the same as
the shape of the lower surface.
Advantageously, the shape of the blocks is such that
a number of identical blocks as defined above can be laid
with their upper surface uppermost such that there is a
25 substantially constant spacing between the walls of
adjacent blocks. In that way, a continuous surface may
be formed with each block interlocking with an adjacent

block thereby forming a substantially united load-bearing
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bounded.by a pair of plane side faces which are outwardly flared fromthe
end-face. 6. A surfacing block aceording to any of clains 1 to 5 10
wherein the length of the block is at |east 200mm [. A su faC|n Block
according to claim6 wherein the length of,the bl oeRY ti eg8ho A
surfacing bl ock according to any of clains 1 to 7 wherein the | ength of the
bl ock is less Omm 15 9. A surfacing block according to any of
clains 1 to 8 erein the thickness of the block is between about 60 and
100mm 10. A surf acidite Pl Q8K @f C&I{éé&né&taﬁiftﬁfeﬁéﬁlQ&g&céﬂt%%@keig
there is a pattern of grooves 1n the upper urface. 11. A surfacing

bl ock accor di nghi® diai évafl ayhaildrebyeincreasing the resistance to

movement of the block.

5 Advantageously, all of the arms of the cruciform are
of substantially the same length. While it is envisaged
that blocks of irregular shape could be used, blocks
having all of the arms of substantially the same length
are more simple to lay as they need not be placed in any

10 particular one of their possible orientations for inter-
Sy locking with neighbouring blocks. Additionally, if the
lengths of the arms are the same, the load distribution

across the block is more even.

Advantageously, the block has fourfold rotational

15 symmetry about an axis substantially perpendicular to the
lower surface. 1In that way the block is more simple to
lay as explained above.

Preferably each projection and recess has
substantially matching dimensions and comprises a plane

20 end face bounded by a pair of plane side faces which are
outwardly flared from the end face.

The dimensions of the block indicated below may be
measured by considering the plain cruciform shape from
which the block is derived and measuring the relevant

25 dimensions of the cruciform. The dimensions of blocks
are usually measured as distances between joint centres,
that is the distances between the centres of joints

between adjacent blocks when the blocks are laid in an
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- 22 - ., Substitut%ﬂ%&é@gmﬂﬁﬁbthkggttern Is a grid of grooves. 12. A

cluster of surfacin | ocks includinfgjat |east two cruciform bl ocks as

defined in any of clpijsgl HoT3997 tHe |bl ocks bei ng gr anged in the cluster
such that the 5 surface of a bl odk is-sabstantia*E§§E§5£éﬂ&E£mfﬂﬂgﬁﬁé

correspondi ng surfacg bf—an anacent;ﬂlock. 13. A cluster of surfacing

bl ocks accordiaxray. gl aim 12 wherein

t | east a major proportion of the

bl ocks are cruciform bl ocks according to any of clains.1 to 11. 10 14.
A cluster of surfadidpHiageeusktorehieglergth oH tevhteeknigl ftoleask
bl ocks are cruciform bl ocks accordin

5
10

Y
15
20

Nr
25

100mm. If a block Whléh is subjected to large loads is
much smaller than that length, it may be pushed into the
ground. The smaller the block, the smaller is the area
across which the load is distributed. Smaller blocks may
be used in areas where they would be subjected to no
large loads.

Advantageously, the length of the block is at least
200mm, preferably about 300mm. As the size of the block
is increased, however, there is an increased risk of
cracking of the block and the weight of the block
increases. Therefore the length of the block is prefer-
ably not greater than 350mm.

Advantageously the thickness of the block is between
about 50 and 150mm. Generally, the thicker the block the
greater its cost but the greater the load that it can
withstand before breaking. Above a certain thickness
however, increase in thickness of the block has little
effect on the toughness of the block. Preferably the
thickness of the block is between about 60 and 100mm.

Advantageously, there is a pattern of grooves in the
upper surface. The pattern may be included for aesthetic
reasons and the particular pattern chosen may be used to
disguise the shape of the edges of the blocks. In
addition, the provision of the grooves may allow disper-
sion of surface water thus reducing the risk of aqua-

planing on the surface.



to any ef. claims 1 to 11. 15. A cluster of surfacing bl ocks according to

any-of clains 12 to 14 wherein there is a substantially constant 15

spaci ng between the walls of adjacent blocks. 16. A_cluster of sur

bl ocks according to any of clainms 12 to 157wherein 5“'251'«“1“11%131%9%54/?19/970]

effectively straight edges. 17. A cluster of surfacing bl ocks according to

any of 20 cl ai mepaing ddy Werkaid the Tayibhgrctostarssofit al sawberoof

bl ocks. 23 18. A cluster of surfacing blocks according to claim 17
blocks as one unit using a machine with clamps which

places one cluster alongside others. However, in order
to lay the clusters quickly and easily, effectively
5 straight edges and lines of weakness are often created in
the paving where there is little interlock between
blocks. The present invention seeks to mitigate that
problem.
According to another aspect of the invention,
10 therefore, there is also provided a cluster of surfacing
N blocks including at least two cruciform blocks as defined
above, the blocks being arranged in the cluster such that
~ the surface of a block is substantially coplanar with
the corresponding surface of an adjacent block.

15 Clusters of blocks containing cruciform blocks
interlock effectively with blocks of adjacent clusters
without creating lines of weakness in the resulting
paving. The cruciform block is particularly advantageous
for use in such clusters as, without attachment means

20 provided between the blocks, a cluster of blocks may be
lifted by, for example, gripper arms which press against
two opposite sides of the cluster and the blocks will
remain held together by friction. Where the cruciform
blocks in the cluster have dimensions such that the

25 length of the arms equals the width of the arms, the
orientation of the cruciform blocks in a cluster

consisting of a linear array of rows of blocks is such
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wherei n.the bl ocks are i.n an array of rows of blocks, each row containing

the sane number of bl ocks. 19. A cluster of surfacing blocks according to
any of 5 claims 16 to 18 wherein the cluster con ns atﬁhe 8@%

bl ocks. 20. A cluster of surfacing blockslaccording~ﬂélé. eg nﬁii 2t o
19 wherein each block in a cluster is separate fromthe other bl ocks. 10

21. A cl ust eravasied el ferdicralyy sfraidgtitsjdints Bécwedmrelustées cl ust er
includes nodified blocks in at |least two sides of the cluster, the shape of
the nmodi fi ed Hxhénﬂﬂngrqprns§1unuﬂpaﬁmngxnnihngrcmOQitaeﬂLh&Q¢k$swh%hlf|ed
to facilitate positioning of the cluster adjacent to a simlar
cluster. 22. Mbelnesnsirestcar ¢ igiven &Eﬁa)flﬁ:l%hfmaé]&c}f% gre laid as

larger clusters and therefore large clusters are to be

5 favoured if modified blocks are to be used.
Advantageously, the cluster includes modified blocks
in at least two sides of the cluster, the shape of the
modified blocks being such that the boundary of the
cluster is modified to facilitate positioning of the
10 cluster adjacent to a similar cluster.
s Advantageously the boundary of the cluster is
modified such that even when a plurality of clusters are
~ laid adjacent to one another there are no re-entrant
recesses in the boundary of the clusters.

15 The modified blocks may have fewer projections
and/or recesses around the boundary of its surface than
an equivalent unmodified block.

Advantageously, the cluster contains two different
types of modified block at opposite ends of the cluster,

20 the shapes of the two different modified blocks being
such that the first modified block and the second
modified block can be laid adjacent to each other, the
resulting shape of the two blocks being substantially the
same as the shape of two adjacent unmodified blocks. The

25 final appearance of the surface is therefore as if the
surface contained no modified blocks, except of course

that the configuration of the joints between blocks is

REPLACEMENT SHEET
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wherein-the cluster contains at |east one nodified block. 23. A cluster
proj ecti ons
and/ or fewer recesses than an 20 unnodi fi ed blOCk§E§4“ A cluster

according to claim?22 wherein the nodified bl ock has fewer

according to claim 22 or claim 23 wherei.n jige. cl ust

stitvitg isheet g4t/ 10/97

different types of nodified - 24- Substitute sheet

4/ 10/ 97 bl ock

at opposite ends ofadventadgesdeslAnché hendhapeshef cilligténocdimptesast
nodi fi ed bl ocks are such that a first nodified bl ock and a second nodi fi ed

bl ock can be |&idstdpedefied dokacks camdrtBecbppbaitehendesfil thagcinaperof 5

the two bl ocks is substantially the sane as the shape of

comprises second modified blocks. If one type of

modified block is at one end of the cluster, and another
type at the opposite end, the clusters are simple to lay

since the first modified blocks can be easily located to

engage with the second modified blocks of an adjacent

cluster.

The invention also provides a modified block for use

10 - in a cluster defined above. The shape of the first and

o/ second modified blocks may be formed by removing a

section of an arm of the cruciform from the first
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two adj acent unnodified bl ocks. 25. A cluster according to any of clainms 22
to 24 wherein one end of the cluster: conprises only first nodified bl ocks
and the opposite end of the cluster 10 conprises _only second nodified

bl ocks. 26. A nodified block for use in-aid uster aStbstityte sheetiny?/30/97
claims 22 to 25. 27. A nethod for laying an array of surfacing bl ocks, the
met hod i ncl udidevée shdpantagegusly athbéuchlstgref até laidl sathr shaecar di ng
to any of claims 12 to 25 over an area. 28. A nethod according to claim 28
when dependent¥FRagetreen ameodidied dorackpepti adjacentuslesterseibandtsuch
that a joint befween nodified bl ocks of adjacent clusters 20 I S not

adj acent a j 0iFftI3cEHech HOHRE i Rety¥eeR KBoQifbedeplocks of other

adjacent clusters. That reduces the possibility of lines

5 of weakness in the array as described above.
Embodiments of the invention will now be described
by way of example, with reference to the accompanying

drawings, of which:

Figure 1la shows a plan view of the upper surface
10 of a surfacing block
N\ Figure 1b shows a view from the side of and below
the block
Figure 2 shows a view of the upper surface of a

surfacing block having an alternative
15 shape
Figure 3 shows a plan view from above of an
array of blocks, the blocks having the
configuration of the block shown in

Figures l1la and 1b
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adj acent «clusters. 29.

ccording to any of clains 12 to 25

ydse—ef—a-c
in the laying of an ar REPE&CENE%HCSH@EP ocks. - 25 - Substitute

sheet - 4/10/97 30. An ray—of—surt ng bl ocks, tQhe arra oe ri %
bl ocks as defined in a1y of t

bl ocks according to clhim éﬁfkﬁgng?% h
bl ocks is 5

13q0r. 26. 3PP i ng
Spaci ng betiveen walls of adjacent

' cl®ies t hpnt28sm—32 njarjray of surfaci ﬂlng
to claim 31 whereln the spacing betvveen wal | s of adj a Rmﬂuﬂgm fmnm t ween

1 and 5mm

15

20

1. A surfacing block having upper and lower surfaces
bounded by walls extending between the surfaces wherein
the surfaces are of a generally cruciform shape having
four arms each of which extend in a direction
substantially parallel to the lower surface and
substantially perpendicular to two of the other arms of
the block, the block has around the boundary of its
surface projections and recesses for interlocking
engagement with recesses and projections of a
neighbouring block, wherein the length of each arm of the
cruciform shape is substantially the same as the width of
the arm, and each side wall and end wall of each arm has
only one recess and only one projection, the recess and
projection extending in opposite directions from the

periphery of the cruciform shape.

2. A surfacing block according to claim 1 wherein the
shape of the block is such that a number of identical
blocks can be laid with their upper surface uppermost
such that there is a substantially constant spacing

between the walls of adjacent blocks.

3. A surfacing block according to claim 1 or claim 2
wherein all of the arms of the cruciform are of substan-

tially the same length.



33. An array of sur “ \ﬂﬂfording to claim32 10 wherein the
spaci ng bet ween Wal ““‘ﬂm\“ﬁﬁ N ocks is about 3mm 34. An array of
surfacing bl ocks, the array tonprising a plurality of clusters as defined
in any of claims 12 to 25. 15 35. Ap ajray accoPupstitute shieat m4&%0id2n
dependent on any of claims 22 to 25 wherein the clusters are laid such that
a joint betwean nodi gt 4k P1PcleH i Usé edBait 310vheue it erthe a

j oi nt between nodified bIocEgkof ot her adjaggit clusters. 20 36. A
surfaci ng bl o®i otk taasn tficudfiolas dosradd iromdds aaymimest ny tdbowtf eareraeis 0 and as

illustrated by Figures |a and
substantially perpendicular to the lower surface.

5. A surfacing block according to any of claims 1 to

5 4, wherein each projection and recess has substantially
matching dimensions and comprises a plane end face
bounded by a pair of plane side faces which are outwardly

flared from the end face.

o 6. A surfacing block according to any of claims 1 to 5

10 wherein the length of the block is at least 200mm.

7. A surfacing block according to claim 6 wherein the

length of the block is about 300mm.

8. A surfacing block according to any of claims 1 to 7

wherein the length of the block is less than 350mm.

15 . 9. A surfacing block according to any of claims 1 to 8

wherein the thickness of the block is between about 60

and 100mm.

10. A surfacing block according to any of claims 1 to 9
wherein there is a pattern of grooves in the upper

20 surface.

11. A surfacing block according to claim 10 wherein the
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- 26 - ib, or by, m“ m‘ltﬁ‘LFl gure 5b or by Figure 5c of the
acconpanyi ng dramt\“ ter of surfacing bl ocks substantlal I y as
herein described wth reférence to and as |IIustrated by gure

by Figure 5a of the acconpanying drawings.22 -- 2 65U %utwb\pgtréﬁ@fw
surfacing bl ocks substantially as herein described with reference to and as
i |l ustrated- -byPELERFB AsoR §Y1@ gfirgreaves-t he acconpanying draw ngs. 39. A
surfacing bl ock having an upper surface and a

12. A cluster of surfacing blocks including at least two
cruciform blocks as defined in any of claims 1 to 11, the
blocks being arranged in the cluster such that the

5 surface of a block is substantially coplanar with the

corresponding surface of an adjacent block.

13. A cluster of surfacing blocks according to claim 12
wherein at least a major proportion of the blocks are

(. cruciform blocks according to any of claims 1 to 11.

10 14. A cluster of surfacing blocks according to claim 13
wherein all of the blocks are cruciform blocks according

to any of claims 1 to 11.

15. A cluster of surfacing blocks according to any of
claims 12 to 14 wherein there is a substantially constant

15 spacing between the walls of adjacent blocks.

16. A cluster of surfacing blocks according to any of
claims 12 to 15 wherein the cluster has no effectively

straight edges.

17. A cluster of surfacing blocks according to any of
20 claims 12 to 16 wherein the cluster contains at least

four blocks.
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5 | ovver surface and I ndi ng between the surfaces, the bl ock
havi ng at | east ﬂmﬂm\ﬂm%igﬂgl ng in the plane of the blhock, at I\(/a\zst
one arm bei ng sub$ ndi cular to two of _the other arns erein
t he boundaries of the surfaces have proj.eghi ans andspgﬁﬁwﬁéhﬁst-‘”ﬁﬁ(ﬂ?he
di rensions of the projections and recesses enable interl ocking of the block
with an adj acerd. blooklddwse &Eiglgrﬁhéit@tmmdﬂaMé(c@@ﬁéiﬁ;ﬂttﬁpéﬁhﬂﬁ bet ween
the walls of adjacent blocks. 40. A cluster of at |east three surfacing

bl ocks, the l5vhexsiockshénaviowksippss iandcan caeraygucf acews bofinokocky, wal | s
extendi ng between the surfaces, the bl ocks being arranged in the cluster
with the | onereagh fzew emntainisiadiis ganeamundey eHipbockswi th the | ower
surface of an adjacent block, the cluster having around the boundary of

19. A cluster of surfacing blocks according to any of
5 claims 16 to 18 wherein the cluster contains at least

eight blocks.

20. A cluster of surfacing blocks according to any of
claims 12 to 19 wherein each block in a cluster is

o separate from the other blocks.

10 | 21. A cluster according to any of claims 12 to 20,
wherein the cluster includes modified blocks in at least
two sides of the cluster, the shape of the modified
blocks being such that the boundary of the cluster is
modified to facilitate positioning of the cluster

15 adjacent to a similar cluster.

22. A cluster according to any of claims 12 to 20

wherein the cluster contains at least one modified block.

23. A cluster according to claim 22 wherein the modified
block has fewer projections and/or fewer recesses than an

20 unmodified block.

24. A cluster according to claim 22 or claim 23 wherein

the cluster contains two different types of modified
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20 Its surface pfdjectioné and/ or recesses for interlocking engagenent

| [ ' nei ghbouring clusters, wherein the
\(I:\Albgt re(rac?ﬁifadggdﬁrﬁmnnmnmaﬂmIm at ?east tvvg sigea of the cluster, the
shape of the nodifiéd Bl okks® bei ng such _t hat _t he bonHRSHite sheep7 4/10/97 he
cluster is nodified to facilitate positioning of the cluster adjacent to a
simlar clusteaslodid.at Aoppesite Gl NEhé OcThat 8 4ndhehei 8nspes gf the
bl ocks in the cluster has at least two arnms extending in 5 a direction

paral l el to tHshe twoneliffierame mdditied|bbdcks herar stclhet gt per peage cul ar
to each ot her.

modified block and a second modified block can be laid
adjacent to each other such that the resulting shape of
5 the two blocks is substantially the same as the shape of

two adjacent unmodified blocks.

25. A cluster according to any of claims 22 to 24
wherein one end of the cluster comprises only first
modified blocks and the opposite end of the cluster

N 10 comprises only second modified blocks.

26. A modified block for use in a cluster according to

any of claims 22 to 25.

27. A method for laying an array of surfacing blocks,
the method including the step of laying a plurality of
15 clusters according to any of claims 12 to 25 over an

area.

28. A method according to claim 28 when dependent on any

of claims 22 to 25 wherein the clusters are laid such

that a joint between modified blocks of adjacent clusters
20 is not adjacent a joint between modified blocks of other

adjacent clusters.

29. Use of a cluster according to any of claims 12 to 25

in the laying of an array of surfacing blocks. [ppyyme S
N
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42. ,'A surf aci ng bl ()EEPDA@EMQHEEE’QM | ower surfaceﬂmmm“é“‘“)w‘ﬂ\m‘\s

ext endi ng between t strracesT—-t+1me purfaces being o generat | y* cruci form
shape havi ng four 10 r h pf{which extends in a direction
substantial 'y paraltl ¢l ngr&é%ﬁgv\e Surf gpe and subSybstitude ishegbr gm0 ar
to two of the othe arns.of the block, the width of each arm being
substantially the gane as the lengthiof the armand each wall of each arm
havi ng one 15 pr ojecttomand—one—~recess extending in opposite directions
from the periBber yAnf arhaycoficetiofarihgpblboksi ntbel egkiayg congpajeisd with
recesses and projections of a simlar block, each projection and recess
havi ng subst ablpgksyasadefiingddineasyonf shaimenpgrte Ad #rplR&ne 20 end
face bounded by a pair of plane side faces which are outwardly flared from
the end face and which are

31. An array of surfacing blocks according to claim 30
wherein the spacing between walls of adjacent blocks is

5 less than 10mm.

32. An array of surfacing blocks according to claim 31
wherein the spacing between walls of adjacent blocks is

o between 1 and Smm.

33. An array of surfacing blocks according to claim 32

10 wherein the spacing between walls of adjacent blocks is

about 3um.

34. BAn array of surfacing blocks, the array comprising a
plurality of clusters as defined in any of claims 12

to 25.

15 35. An array according to claim 35 when dependent on any
of claims 22 to 25 wherein the clusters are laid such
that a joint between modified blocks of adjacent clusters

is not adjacent a joint between modified blocks of other

adjacent clusters.

20 36. A surfacing block substantially as herein described

with reference to and as illustrated by Figures la and



¥
separated by a distance-of substantially half of the length of the arm
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1b, or by Figure 2, or by Figure 5b or by Figure 5c of

the accompanying drawings.

37. A cluster of surfacing blocks substantially as
herein described with reference to and as illustrated by

5 Figure 4 or by Figure 5a of the accompanying drawings.
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