1 METHOD AND APPARATUS FOR FORM NG CRACKS | N CONCRETE
Technical Field This invention relates to form ng
cracks in concrete. In particular, the invention
relates to a nethod of, and apparatus for, form ng
stress-relieving cracks in concrete 5 paths, slabs or
pavenents. Background Art Wth a single pour for a
concrete path, slab or pavenent, joints are installed
at intervals in an effort to Dave the joints crack
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2 cﬂ'ym age o the concrete etc, Some crack promoting grooves and inserts never

create a crack. Ideally all crack promoting grooves and inserts alone or in, combmatlon
would create cracks immediately after completion of construction of the concrete ‘path,
slab or pavement. Then each crack created by a groove or insert would accommodate
only the concrete shrinkage/expansion either side of that groove or insert.

30 In practice, both crack promoting grooves and inserts alone or in combmatlon
create cracks at varying times after completion of construction of the concrete path, slab
or pavemépt and sometimes no crack is created. When cracks are, created at varying

times the crack promoting groove or insert that creates a crack first must accommodate
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create cracks at varying tines after conpletion' of

construction of the concrete path, slab or pavenent

and sonetinmes no crack is created. Wen cracks are,

created at varying tinmes the crack pronoting groove

or insert that creates a crack first nust acconmodate

2 all the concrete shrinkage/ expansi on of the

concrete until another crack pronoting groove or

insert creates a crack.. This results in joints with

crack . pronoting grooves or tnserts_ that cr ate %racks
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The force applying member suitably comprises an elongated member.

Where the length of the force applying member is less than the length of an insert,
the method of the invention suitably includes the step of pro gresswely moving the tool to
different 1ocat10ns longitudinally of the insert and applying a force through the member
to the concrete article at each location:

The concrete article is suitably provided with a plurality of crack promoting

inserts typically arranged in a grid and the method comprises the step of causing the force -
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Wiere the Iength of the force applying nenber is |ess
than the length of an insert, the nethod of the

i nvention suitably includes the step of progressively
noving the tool to 30 different |ocations

| ongitudinally of the insert and applying a force
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application of the force to the concrete article.

The concrete article may have a grid of crack promoting grooves formed in an
upper surface thereof and a grid of crack promoting inserts cast within the concrete
article, respective crack promoting grooves in the grid of grooves being substantially
aligned with respective crack promoting inserts of the grid of inserts. The method of the
invention in this aspect comprises the step of causing the force applying member to apply
a force or forces to the concrete article to promote the formation of a plurality of cracks
in the concrete article along the inserts in the grid and between the inserts and
substantially aligned grooves.

The force applying member for use in the above methods may comprise an

clongated planar contact surface. Alternatively the member may comprise an elongated
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' %f’rgﬁéed ioH hﬁ@mdythe hl@odBlLiReE ihdiedet BRStep of causing the force applying
member to apply a force or forces to the path, pavement or slab to promote the formation
of a plurality of cracks in the path, pavement or slab along the inserts in the grid.

" At least one crack promoting groove may be formed in the upper surface of the
path, pavement or slab in substantial alignment with the at least one insert and suitably
the method comprises the steps of positioning fne force applying member adjacent to or
above the groove and insert, and wherein the step of applying a force to the path,
pavement or slab promotes the formatien of at least one crack in the path, pavement or

slab along an insert and between an insert and an aligned groove.
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may be caused to apply impacts to the article sequentially or at different times. For -
example, the impact members may strike the artiele sequentially. -
. Similarly a plurality of vibrators may be provided to apply v1bratory forces to the
30  concrete article either sunultaneously or sequentxally
Where the concrete article is prov1ded with crack promoting grooves, the grooves
in the concrete article may be gfooves that are formed in the article during the concrete

inishing process for example by the use of an elongated moulding member which may
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A plurality of inpact tools or inpact nenbers maybe

used, and positioned 20 substantially adjacent to the
groove or insert if utilized in the concrete article.
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In yet another aspect, the present invention provides apparatus for forming at Ieast
one crack in a path, pavement or slab cast on a ground surface, sa1d path, pavement or
slab having at least one crack promoting insert cast therein, said apparatus mcludmg a
chassis, said chassis supporting a tool having a force applymg member, and means for
causing said tool to apply through said member a force to said path, pavement or slab to -
promote the formation of a crack in said ﬁath, pavement or slab along a said crack

promoting _ihsert.
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Al ternatively or additionally, connectors may be
provided to interconnect inserts which extend at

right angles to each other. The connectors may include
four linbs each extending at right angles to an

adj acent linb and restraining neans suitably

associated wth each |linb to restrain the base flange
of an insert to alinb. . 20 In another aspect, the
present invention provides fparatus for formng at

| east one crack in a concrete article provided wth

at | eqisd coﬁ&etecaﬂﬁcdé(o@aﬂrrpa%ngnt arrsbbmiaycdditionalltde provided with
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to apply an impact to the contact beam. The contact beam is suitably supported for

movement between a first position where it is elevated above the surface of a concrete
article or path, pavement or slab to a second position where it-is in contact with the
surface of the concrete article or path, pavement or slab. The contact beam suitably -
extends longitudinally of the chassis. The contact beam is suitably arranged centrally of

the chassis however it may be selectively adjusted laterally of the chassis for accurate



pavenent or slab. Thus where the concrete article or
pat h, pavenent or slab is provided 15 with a grid of
crack pronoting grooves, the chassis can be noved from
a position aligned wth one crack pronoting groove to
a position on one side of the one crack pronoting
groove for alignnent wiwth a farther crack pronoting
groove. Simlarly where the concrete article or path,
paverent or slab is provided with a grid of, crack
pronoting inserts only, the ‘ghassis can be-noved from
a position aligned with one % ack pronoting 20 insert
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aﬁﬁl‘ta%bﬁd@vratﬂn?%taﬁﬁ 10RRMBEBRENs #4 astb@fled WRE eShNiuidet foneleaging and
sult rises a contact beam and nmeans are
plawerids dho tcontagipbaman Thpeletating aphdowerig MRS BERpLy §pPrise

10 C ?Arglﬁ{cr%%am is suitably supported for novenent
ween a first position where it is elevated% .
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transversely of the chassis for exarrpl e normal to the

| ongi tudi nal axis of the chassis. Preferably the

chassi s supports guides for guiding the contact beam

between its 5 first and second positions. The guides

sui tabl'y guide the contact beam for novenent in _

substantial parallelism. The guides suitably conprise

spaced apart guides arranged at opposite ends of the

chassi s where the. contact beam extends longitudinally -

of the chassis.: Suitably elevating and | oweri ng neans

are associated with each guide for elevating and

| owering the contact beam The el evating and | owering

means suitably comprise 10 hydraulic ranms. The means

25for applying an inpact to the contact beam suitably
conprises an _inpact beam the inpact beam suitably .
conprising a vei ght ed nmenber above .t he cont act

20
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beam Means are suitably provided for elevating the

i npact beam above the contact beam Means are al so

suitably provided for releasing the inpact beam from

an el evated 15 position to permt it to drop under the

i nfluence of gravity towards the contact beamto

i npact on the contact beam Suitably the inpact beam

conpri ses an el ongated beam 20 25 30 8 extending

substantially parallel to the contact beam Means are

suitably provided at oppositedends of the el ongated
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of %ﬁgﬁ%'oncﬁsg‘?%&%? !Eg e (ﬁlgag ?ir% : Q'%a%ee(f%%ﬁ?paag{ beﬁ@%‘@r&’p towards
maythe ompact b@ma pl anar nenber. The 15 planar nenber
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Tt s L halEs oides RiBuSiibdRio? h Gl b Ao B! fiy the surface
corqﬂthfs&)\l/l\hm&teetkﬁnl‘ﬁgﬁth tsBiHi he emtgopﬁ;iemb&dp@rco?bﬁ%t-plb.tiakﬁlleltnber. The
. er. ret ool, .C | SEeEs a_ vl pratgor aol, ITL
1o e ol T P TAFE RGP fp Of g g bptetgfach s rubber,
des&ltérhaigrela by €or(t@d afdmbler MY IcbRprid¥naCdodpaailineatiRinted or blade-

Vi gratornéﬁt ool may 20 include a contact beam as above
an ﬂ%?n\’ﬁ Htor nmounted to the contact beam Typically

t he nobiWkere HR%6d1comPrises \eedbratesf tobh) & By Be26Bsifflar@onfiguration to -
avenent U.nder renote control.

e b e deeaniSed shgve, Pt Bm di BIFAR: Bea ) y L iHistsry fool mey
205 UGAclade Ddbnthcd BRafiras GbHvd AAC £ vibMidr &Buhied RNBHIERRFGAT €
pOS! t~r © r']II‘}r;r;1gczall 3}: tﬁg rﬁ]:leobﬁlg Ql?arsgst il'slsmofvgcq over the surface of a concrete path, slab or
pavement under remote control. The mobile chassis may also be automaticalliy guided
such as By a laser guidance system to 'eﬁsure accurate positioning of the apparatus fof
creation of the cracks. The laser guidance system may include means for establishing a
25  laser plane offset from and parallel-to a row of inserts or line of grooves and laser
~ receivers on the apparatus aligned with a l&ngitudinal axis of the apparatus. .
Brief Description of the Drawil'l'gs'
Reference will now be made to the accompanying drawings which illustrate
preferred embodiments of the invention and wherein: - _ |
30 Fig. lis a'perspeétive ghost view of a concrete slab in which cracks are formed in
accordance with the present invention; - |
. Fig, 2 is a sectional view of the concrete slab along line A-A of Fig. 1 showing;,r

different force applying members for forming the cracks in the concrete slab;




creation of the cracks. The | aser gui dance system may

i ncl ude nmeans for establishing a 25 | aser plane of fset
fromand parallel to a row of inserts or |ine of

grooves and | aser receivers on the apparatus aligned

with a longitudinal axis of the apparatus. Brief
Description of the Drawi ngs Reference will now be nade

to the acconpanyi ng drawi ngs which illustrate

preferred enbodi ments of the invention and wherein:

30 Fig. | is a perspective ghogt view of a concrete

sl ab i nFighidcls anrentdegedapeespbaivendew of tircregionidhofFigi 1 showing the

B BN g B B ©

di f f er edig, #alheeatadpl snlangedrredionils/idvg the @idipAgndtid@ inserts shown in
cr&ckg,i n the concrete slab; 9 Fig. 3 is an enlarged
d&ee

tive view of the region B of Fig. 1 show ng the.

5i Nt er copRestillaaraRELNBRA vidwRE KorRe@BDiok RoheRSR! drfhokBlly arranged
in the concrete slab; Fig. 4 illustrated in“enlarge -

s e (¥ BEAMAfing ppsertsuhich a6 RhWUﬁfé?‘itQ‘i‘g)“ﬂmert s shown in
Fig: 3; pg 5'1§Jase§uédaiﬂé& fmgﬁné@d’é i ew a connect or
. for connecting orthogonally arran crack pronot i ng
‘i nser t s Fighi’ dhusiptes ahaltomative @mn@cé@n deimeemibe claplgprogoting iserts in
seGhd R long line GCof Fig. 5 Fig. 7
i1l ust Eﬁt ﬂl&ﬂ;ﬁégh ernative connection between the
10cr ack prFigrdtisray dxploded viewrshowing the giaower (n evhichi the ek pOmoting
Fi g M.! the manner in which
thgnsé?‘éké%cg‘?ben%?uk“gtgg [ nsegmoimg%&gonnect ed in the
manner $igwnillostrafisgn sdhemBiig) sid@ elevdtiont mabitesinipact applying apparatus
sc { le nmobi | e i npact appl yi ng
apgfg?%ﬂu%g%#ag&ﬁacxr?ﬁét.gfr:l?%cks in a concrete slab; Fig.
10 i s alpd. df iviagMarotietvhef the paastussofdfig R gvith SheMriigact beam of the
. 15| X tabeam of .the 15 apparatus renoved; Figs. 11 and
gpaer PFEMOYSHd rear el evations of the apparatus of
F4 gs. 9Fidsi bl anid2iase Bonﬂeﬁ(ﬁlehr&ﬂbvsﬂlcd@ oﬂme\appzfatashﬁmgmct

appl yin ar at us . 9 wth the npact ~
PP sodipae § iedisige vy i imbagaRelying Paeyre) g O wit the
th’ein@maemﬁ&ﬁfsed:b@iﬁoﬁ with the inpact beamin a 20 .

| ower ed _positi
F? sl tis a Hn‘ther side view of the apparatus of Fig. 9 with the lmpact beam in a

20  lowered position;
Fig. 15 is a cut away sectional view of the impact beam elevating ;cmd releasing
mechanism of the impact applying apparatus; ‘
Fig. 16 is a sectional view of an alternative form of contact beam for use in the .
apparatus; ‘
25 ~ Fig. 17 is a side view of alternative crack formmg apparatus for use in the method
of the invention; . ‘ _
Fig. 18 is a plan view illustrafing schematically the operation of the apparattis on
a slab; and ) '
.Fig. 19 illustrates the manner in which the apparatus may be automatically guided
30 overaslab.’ . , ' '
Detailed Description of the Preferred Embodiments i
Referring to the drawings and firstly to Fig. 1 and 2, there is illustrated a conérete' '

slab 10 in which a series of cracks 11 are formed in accordance with the present



Fig. 15 is a cut away sectional view of the inpact
beam el evati ng and rel easing nechani sm of the,inpact
appl yi ng apparatus; Fig. 16 is a sectional view of an
alternative formof contact beamfor use in the
apparatus; 25 Fig. 17 is a side view of alternative
crack form ng apparatus for use in the nethod of the

invention; Fig.. 18 is a plan view illustrating
schematically the operation of the apparatus on a
slab; and Fig. 19 illustratesithe manner in which the
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fl aﬁﬁ’g that afpgt st 1¢ ehgubgipntighy mgqqﬂelfsp@ﬁ‘g apag crpqkgpramotirgoinserts 12

. H f .
CONgreldh@hdeANo @ktehd @\éb%{aﬂ{?al ; évriﬁgggfg\'ﬁ%ts(%g se nggsgte 17 of substantially

pronmoting inserts 12 are _ the _
f | apgallel sppcechapadagradsairemgotierinseged2 + At dwapoiit9obimterdeetion between

Or OURGr N Mk @ Rink Indes 1%‘%15"%5@1%? |1]6 leraa}ﬁ{ﬁaglgfépic%ji%?tors 18 are

inserts 12 are arranged such that a firs
15 ubptozided 49 |hpld Heaftaed popeantied ingses t12cinag kstableoatitudacpr the crack

ins 12 ) to.e i al at
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20 in the manner shown in Fig. 6. One crack promoting insert indicated as 12' may

extend uninterrupted to opposite sides of the connector 18 whilst the other crack
.25 promoting inserts 12 extending at right angles to the crack promoting insert 12' are
supported on opposite arms 19 of the connector 18 and terminate at ‘the connector 18
short- of the crack promoting insert 12'. The opposing crack promoting inserts 12 are
also held in position by the tongues 20 provided on the respective opposite arms 19. The
tongues 20 méty be such as to apply a résilient holding force to the crack promoting
30  inserts 12 (and 12') to hold them firmly in position. .
The connectors 18 may be held in position by means of fasteners driven through
central holes 21 in the connectors 18 into a survey peg during initial setting up of the grid |

of inserts 12. The crack promoting inserts 12 and 12' may also be secured positively to




configuration in plan view and include four ants 19,

each being arranged at right angles to an adjacent

arm 19. The connectors 18 are substantially pl anar.

apart from tongues' 20 20 arranged al ong correspondi ng

edges of each arm 19. The tongues 20 are displ aced

from the main plane of the connector 18 so that the

base flanges 14 of the crack pronoting inserts 12 can

seat on the planar arns 19 of the connector 18 and

| ocate under the tongues 20 inlthe manner shown in
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. ot heof thessht 101 ZheTeypl 24 including an elopgated linear impact applying member or .

bolster 26. The member 26 is aligned longitudinally with, and substantially directly
above, a crack promoting insert 12 of the array or grid of inserts 12.. The tool 24 is then
30  actuated to cause or permit the impact member 26 to apply an impaét to the upper surface
25 of the concrete slab10. The impact will create a crack 11 in the slab 10 substantially -
along the line of impact and extending from the crack promoting insert 12 as is more

readily apparent in Fig. 2. The crack 11 typically will propagate a short distance beyond -



15 interlock with the other insert 12 in the manner

shown in Fig. 7 with the upright flange 15 of the

| oner insert 12 being received in the slots 23 of the

upper inert 12 and the slot 22 of the |Iower insert 12
receiving the upright flange 15 of the upper insert

12. After the rectangular array or grid of crack

pronoting inserts 12 is established on the surface

13,. reinforcing mesh or rods of any configuration nay

be positioned above 20 the ingerts 12, the
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Referring now to Figs. 9 to 12, there is illustrated apparatus 30 for applying an

‘impact to the surface -25'0f the concrete slab 10 to form cracks 11 in the‘sl,ab 10 in

30  accordance with the above described method. The apparatus 30 is a self- powered
apparaitus and includes a mobile chassis 31 supported by a front pair of wheels 32 and a

rear pair of w_héels 33, the wheels 33 being steerable wheels and being mounted at 34 to

the chassis 31 for pivotal movement about a substantially vertical axis so as to enable the



Fig:. | and the process repeated to create a second

set of cracks Il aligned with a further or further

crack pronoting insert/s 12. Thus the slab 10 after

the i npact applying process is provided with two sets

of substantially continuous cracks 1l extending at

right 15 angles to each other and aligned with the
respective crack pronoting inserts 12 in the slab 10.

The t ool 24 illustrated schematically in Figs. | and

2 has an inpact applying menbed326 having a flat
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A rear platform35 is provided on the c
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SOUr ¢9) A6 ﬂréﬁ&’éﬁr‘bét@eﬂ(’éa‘;}?%‘gﬁ%&‘l duldes 4B Bl %1 24 have ltl'llen' }élston rods-

CO[TpI'ISI ng -an I nt er nal stion engline, typlca

di es ewup&dgp the appomitecnds 4 ofithdiyedmend) and m:myhﬁ@rs @up@teyl by pins 46 -
of h &t@e é&l% 63@ gﬁ)E Vtﬁf a'élﬁ Us - Sy AAHLLE eﬁ?t{m)gir}tﬁ@ f‘eﬁr&cétmn of the .
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power source can al soO su
By dr subisfatiallyi plear lexct safoe 48 Svlﬁaihhmnnlarsuﬁmrttﬁﬂy hoitizontak plane. To

in Fin%’ven% %l‘zlm;g%rto %xevc%Bci:erg o%ﬂx sIQéE) 95" 8’ acen t %Mlﬁe crack 11 formed in the slab
10 by the contact member 47, a strip 49 of resnllent_matenal such as a strip of rubber is
adhered or otherwise affixed to the surface 48. This -additionally accommodates
‘irregularities in the surface 25 of the concrete slab 10, o ‘
30 " A central vertical guide 50 is mounted to the contact.beam 42 between the -
oppos1te front and rear guides 40 and 41 and extends upwardly therefrom, the guide 50
bemg adapted to gulde movement of an impact beam 51 the guide 50 passing through an
opening 52 provided centrally in the impact beam 51. A pair of horizontally axled rollers




33 about a vertical axis for steering of the apparatus
30. 10 Supported on the chassis 31 forwardly of the
platform 35 is an i npact head assenbly 39. The
assenbly 39 includes a pair of laterally spaced apart
upright front guides 40 and a correspondi ng pair of
rear guides 41 aligned with the centreline of the
apparatus 30. The guides 40 and 41 are fixed rigidly
at their lower ends to the chassis 31 but may be
mounted to a slide (not shown) which is arranged for

sli bl e nt 5 l.ateral l ft C ssi 31. An
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er, 4 49 of |I|ent material such as
st ??%‘ the Z?tﬁo‘és@?e{s 2 to sono} ok Tk foer Ewtiah of the apppmus 30, to tho
. Ishe swuidgatuat? 38 Thismtalde bleaita dftheppRarB datts the elevatmg actuators
|rr g Iarltm%ln the tilurface 25 of the concrete sl ab

0 g0 Josifign pf By contast beamn 44 andicanbahihe mising efhlowering of
contaﬁ@fdeab@@m%ﬂaatb\e@@mthe opposite front and rear
gui des 4 and 41 @nd extends upwardly therefrom the )
gui de’ 50 n PREFAHigNA & BRRSER 450 Ui |d6‘<¥elhﬁ‘iféﬁﬁ‘ﬂ‘ﬂ°b1’ f thoyrampipeantrol unit

bearss Dhto 4 985 A0isHén &k tﬁ@%&i&ﬁglo Maﬁ@ of Qﬁea'ﬂbd?&ué?() is aligned
2ﬁrowded -centrally in the inp beam 5 air of

or M RIFYIgusiRdnggiled srack prompAing Blserai%mﬁhwﬂbj The actuators 45 are
0PP @sntRruBRASo Riwek B8 cbﬁm@%taanp 2}3} %@&u?ﬁx@ g&g&%ber 47 into contact
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al | S
253 ettt b0 Smb USG B Ao MOk B 5, 1S it beam
51 is then released to drop undelj the influence of gravity and strike the top side of the

contact beam 42. This impact will be transferred through the contact member 47 to the

surface 25 of the concrete slab 10 and caﬁse a crack 11 to be produced within the slab 10

m the manner described abovée with the previoﬁsly installed insert 12 ensuring that the

30  crack 11 is propagated in a direction longitudinally of the insert 12 and through the slab ‘
10.° '

Thie side ‘actuators 45 may then be elevated to eleva;te the contact beam 42 and

impact beam 51 which i now seated on the top side of the contact beam 42. The



bel ow i ncl udes neans for elevating the inpact beam 51

to a position where it nmay be released to fall

towards the contact beam 42. The power source 36 and

associ ated el ectrical and hydraulic controllers are

housed in a housing 54 on the platform 35 (see Fig. 9)

and the apparatus 30 is controlled 10 by a renote

control unit 55 connected through a cable 56 to the
controllers within the housing 54. Alternatively, the

renote control unit 55 conprisedda wirel ess renote
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si de ntact beam 42. This
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?Rpa ol RIXX t%flt ‘é“ﬁ'Pfit‘t&P@? Pga’ht Eepicallp Fecaive thﬁeﬁrétewart 57. The

47t gechie pars 98 foaun@e 28de’o teia@nd‘soat Q{s%&eﬁénablm%%@%ére ;2 through the -
.cause a crack_ | tQ he produced within the slab

o B 0t T SR fheibtn e 84 bobipgsiion fo cxample
2ost By lweihgi welgsd tol%r WL ik ehd bt she Sﬂleo#eﬂ’f: és 4d r%bc%ted centrally

propagated in a direction |ongitudinall
12 aﬁ’g‘g'tt?ﬁ“@ﬂéjﬁ fhgdean ghso asgo bwwngdwéhﬂemmmsm may

then be elqu@leshakial? vt thd tb?es&%iuaﬁ‘y‘ i
inmpact beam 51 whj r ﬁl S now seat'ed on tﬁ%g%%opp SI ?}da?d 58 is an.
t he E%f‘%’etralﬁesgn?dﬂﬂted Toreelavgting: o dmpact beR0 5i.s Thaeam 59 comprises a
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. v\,heellg}g1 32 and the pr oce{sﬂsé ﬁ?ﬁi?&%@ﬁ %H%X&Pat 1@?0»9& (?byacmss
£henpiapd gxisading trapryersely fofi nchibrougly the lintef parh57. The piston rod 62 of the
: | ONglgh8Y Bands from the cylinder 60 and is attachable to the outer sleeve part 58 through |
a releasable latch assembly 63 which is adapted to cooperate with ari an;tular inwardly

directed flange 64 fixed to or formed at the upper end of the sleeve part 58.

' The latch assembly 63 includes a main cylindrical latch body 65 which is fixed to

30  the upper end of the piston rod 62, the diameter of the latch body 65 being less than the
inner diameter of the flange 64 suclt that it can extend into the upper end of the slecve
part 58 and beyond the ﬂange‘ 64. Mquntéd within the latch body 65 are a plurality of
latch pins 66 (typically three) which are supported for movement radially of the latch




alignnment with and joining the previously produced

crack 11 is created. This procedure is repeated

across the slab 10. At the opposite side of the slab

10, the apparatus 30 is 5 repositioned in alignnent

with the adjacent crack pronoting insert 12 or

adj acent row of inserts 12 and the process repeated

for the width of the slab 10 to produce a further

crack extending across the slab 10. A series of

cracks 11 are thus produced acrbss the slab 10 and
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th t t f the |at
be riper 880 R nebeli, PR e Bt s GG B8 cooperton

. Buc rbetheatha Iatcks pins €8 aedflarigd 69, thd€lesiP part 58 acH &fackidd@mpact beam 51
- sl ee nd beyond th flanglpeq 64. Mount ed

Wi t h‘?"ﬁbFﬁ tﬁff%ﬁgﬁ%fﬂ);h sifippotFigy i3 B4 1y of. latch
pins 66 (inenthélithyact B e éi?h&htoaﬂhe cORPHO rsIaEOiOf e latch ram 67 is
novenent radi al Itg of the
. ~ actuated to refract the pins 66. The pins 66 will then be moved clear of the flange 64
which disconnects the piston rod 62 from the sleeve part 58. The sleeve part 58 and
30~ attached beam 51 will then be free to fall under the influence of gravity to impact against
_the contact beam 42 (or the bumpers 73) as sho%vn in Fig. 14. This impact will be

transferred through the contact member 47 to create a crack 11 in the concrete slab 10.
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16 body 65 between a position in which they extend
partially out of the body 65 and a position where

they are retracted substantially into the body 65. A
hydraulic latch ram 67 is nmounted to the |atch body

65 to extend axially relative to the piston rod 62.

The piston rod 68 of the latch ram 67 is |inked

through a [ inkage 69 to the latch pins 66 such that 5
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cQQ Hﬂhatxbﬁbfbte?ﬁalbﬂl Mﬁiyantﬂmrt 12 tachgrpoves2866 thersthbfshifasg @5-
64, the, sl and att 4
will pieetCYls gess‘ﬁlé‘ﬁa&ié‘é"vf%e‘%t%‘gf’%%gﬁ %33?@8’6&"“3 30 (o 74)
aRerkbsiabNE® for tihienatiop afthe gﬂd bﬁcrb@ks djppIThe dppagatash#0 in this case has
concrete sl t am. 67
L
CH%@%@Q%&EBQt&baﬂ?emﬁﬁmmmﬂyﬁhndhspmmm?thnFhel%ﬁs®@nomﬂle
ro romthe s|eeve )
o FREIB O B S eTEE Hotr 18 bl (o (g By els 2
t hgainf hyangRdoitigiavibigiutiaal axiractt thagaparsits. At the position Y, the
heels 32 and 33 are pivoted 90 degrees which enables the apparatus 30 to be driven

laterally to the position Z where the wheels 32 and 33 can be again pivoted back through
90 degrees for formation of the second line of cracks 11. The apparatus 30 can then be

| continued to be moved over the slab 10 for formation of the grid of cracks 11.
For faster more accurate alignment of the apparatus 30 above the crack promoting -
groo‘}e 28 and/or insert 12 and thereby more accurate creation of the cracks 11 within the

slab, a laser guidance system 76 shown in Fig. 19 may be used to guide movement of the
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the contact beam 42 (or the bunpers 73) as shown in

Fig. 14. This inpact will be transferred through the
contact nmenber 47 to create a crack 11 in the concrete
slab 10. 17 The apparatus 30 may then be noved to
further parts of the concrete slab 10 in the manner
descri bed above to create the further cracks 11 where
desired. The contact nenber 47 may have a pl anar
undersurface 48 as described or may be in the form of

a bolster or blade 29 as for exanple of the

c [ 0 ative. .
P Bl 30 RS Sentth 1, Y qpoitafts 3D HoB i b BRON pHvided it
c dapvard andareat yerticallyt w%t bisert ﬂwmwsaﬁh on Due side emé &sﬂg duareymg

Sttéﬁlthﬁlqﬁgs gfl?{?i'] gpﬁ] trg [F {stes%{eu%g)p gE vgrﬂaacf Iaser plane 79

| cbeweih Rignt9 e!ttéqungfactdseﬂ)ﬁ lshh ao tBaUlARTO beifdS offddd flbinGbut parallel
17 il ustrat s!?n Iter tSaratus 74 for use in
e

t HR 2 FRY R 4S8 IR iy ARsEvfomaigimRge so that
s i wiielnalie reeivedTi7 Gl meélb@ amh ‘ﬁxctlﬁb%t ARRAT0HY §pp<afauﬁl 39Swill Fllow the

an 14 and having, a cont act beam 42 with a contact
néﬁfﬁ’é 4%7*‘3?06? they 3185 c10- i ‘Pontrollers c Wik cese the @ppasates 3Adteg move

1

. SUp@ehénta ARl ﬁlrtﬁ&dcaﬁﬁcﬁﬁl@a@ﬁlaﬁ’&f mg 5 50 kP ForkaOhe line of

t he apgarat us 30. above, hydraulic rans or

acirarks oF &n vestiepl alb@rltﬁnrewah dhepipesyis d2d At dre cabesitaisidaf dire slab 10,
| %@Iﬁ&%&%ﬁ@ﬁ@@ RRSHioR&AG é%%tmh%f bf Jagéiﬁ ‘ﬁfx@ ?F"&X&(rs 11 and

a Vi ratory orce 1s generate
f | Sndarkythis Rrosedure/is sepseled tw@mﬂmmmmmdnf@mml I indhe slab 10.

t op si dgyiff p&rﬁ&l&%{fb@ﬁﬁnéﬂ WP ek £ ct)r%?r p?%ﬁttﬂa pecmd 74 have been

contact beam 42 is omere SO t
47dee%1bp‘éclt will he appacent that élesmafckafomn% aperatus thdygbe th7a number of

r S i_br at forc )
| el RS oA of A RSt o
t dh@ alirseiionhef mowm@ataf ahe (abpzmatusr ac khov@0inl dotied &utkne in Fig. 8.

: t e lfentlajg Suc??ckip% étm%% &l ' li fsbé}[%y/gtnxg éfge{ %%}l gigpent to be of T-

rrmheptdrmsﬁgﬂrattohenayrmmﬁ anarspitgbilmgmﬁ@:ﬁ&to&ttu $radhbté Ge féhation of
ov&gckgmsthg ncre for for mati on of the grid of cracks 11.
The apparatu thls case has front and rear

' V\heel s Th2 tmd aﬁhptdsing’h oc&0mptisest vQdefithtiats therast asb8& throughout

20

25

[ees.

f o fipeifre ? ﬁ%é@’? tt'ig??ﬂ %(par afft tge g%gén?%% ar el features,

pdstegéroandy cdiﬁpohéﬂts fefurred o Ot Mk preclulié Gk pldséiRe Qf addif$ksf one or -~

11 acrqss.the, sl O|n which case the wheels 22 and
Zéngﬁgé’&ﬁffew&eés W?etgﬁr%ﬁ%ml’ Sof gToMR et s of the

appar atwisilst Alie ttfre QS iHeb® Eivén Byh@ay \WRERIsEatBR @fibbdR3ent of the
are vot d 90 deg? s whi ci{w enabl es the a aratus 30

ee
t op@tign allatch yaiagions) ang magificaions dherete aywonlde ppparest to persons
Whkélled iB theaRitiraddechidd tRIl 3EMd D bibad %p@ RfKarktif M@mventmn as

herein defined in the appended claims.

30



10

15

20

25

30

90 degrees for formation of the second line of cracks
11. The apparatus 30 can then be 30 continued to be
noved over the slab 10 for formation of the grid of
cracks 11. For faster nore accurate alignnent of the
apparatus 30 above the crack pronoting groove 28
and/or insert 12 and therebyilgore accurate creation of
dihgncracks 11 within the slab, a |aser guidance
system 76 shown in Fig. 19 may be used to guide
novenment of the 18 apparatus 30 over the slab 10. The

appar,at u 0 r this purpose is provided with

L or wat B’eg'l? ‘?f{?%m’xﬁér%tiliaé'f PRe greksbt a ponrsapte prticdd hasiirg gt7least one
PRk PREMSHiIEi RO LRGh: SHEV.eY] chnique a |l aser

bea%?t r an]%‘?n1 tter &k?}g‘fi ?%I?gleetcg%%&? 5m£e°§ ’asﬁﬁd?rgﬁtﬁgd JUPPTsing the steps
dfaser plane 79 shown in Fig. 19 extendi ng across the

slab 10, the plane 79 being offset frombut parallel 5
to. XOFYRNGE 3 taekhaving ploraevpphippemambsr GDonahpve itersublace of the

' i: that ..when the receivers
et ek SUEABTHT R Bdor G ainlofido b Fod 3 EBsmmd
30 Wichlsifi@kdidwosle applyathioug saidIfBfs dppRisd AmbEr a force to said
-Controllers will cause the apparatus 30 to nove

SOREFErrEhtlate promele fhe foraptianefsecratie inasaid aeticete oftictehaong a said

iARparatus 30 to formthe Iine of cracks 11 in

vertical alignment with the inserts 12. At the

opposite side of the slab 10, 10 the laser transmtter

78 is, reposjtioned for creation of the adjacent |ine

of  cri&ethoh aselgimed; iniclain) 1, wherein i fade peplyisg megueher eoimprises
mths.gemaining grid of cracks 11 in the slab

%&léx&%\%}il st }{)eg'rti cul ar enbodi ments of crack form ng

apparatus 30 and 74 have been described, it will be

3;r;]\ppalrent that the crack form ng apparatus may be in a

unmb et Msthodgsralaamed in elaia 2 giherein thedengtlo of theanquhteer isless than the

. 4 Xt transversel.y to. .15 the .
A BF o R B A i ST LS e piipeieively moving
tHohteatbeott diffegentt Nodatiths Bngifidial1fiol Yad MEerf bRAE ¥pplying a force to the
‘E)rom)tl nq inserts 12 whilst shown in the enbodinent to

acigte ariicle phensh leedtiei.gur at i on may be of any suitable
configuration to pronote the formation of <cracks in
the concrete article. The terns "conprising” or
4.comA insesisdd & clalfiell VRbhvare JRBAMAON 183 RSN sHHQUEROY tarticle has
20_the. specification and clains are taken to specif
% ﬂ?@“ﬁﬁé nelaclpfpremeting nseds fagangedein, a gnit egérwherein said method

1%?1{12%3@? %%Rrogc%g%igg g{reofo%tragglgfir}%gﬁbgg tgra&)ggr, P %oergeecr)]rcgrces to the

dontiegedrtisle 16 PrPNORThe Fordfatieh 0¥ R PIABHEAE ori¥kis!ifi tthd bhcrete article
bove has been given by way of illusfrative enbodi nent

¢ng the insppiy e 8Hd- al | such vari ations and
nodi fications thereto as woul d be apparent to persons
25 skilled in the art are deened to fall within the

Dr oadA seahed ancoraiiy it 104st bAE ciaBk ¥l BAc@R: article having at least one

crack promoting groove formed in the surface thereof and at least one crack promoting

insert cast within the concrete article substantially aligned with said at least one groove,

said method comprising the steps of: -

positioning a tool having a force applying member on or above the surface of the

concrete article such that said member is positioned adjacent to or above a groove and

insert, and
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herein defined in the appended clainms. 30 19 d ains

1. A nmethod of formng at |east one crack in a

concrete article having at | east one crack pronoting

insert cast within the concrete article, said nethod
conprising the steps 5 of. positioning a tool having

a force applying nenber on or a%ve the surface of the
concrete article whereby said nEnber is |ocated

adj acentaysigoiidino) & apiily threpehrsaid membercaafosiertg ssidi ancrete article to

to ] | ce appl yi nmenber. . a
Fop s INmEPUOT AR LSRR bR e S Frcrtand between
f orspEtinsert anfl aa atipwelerosvesai d concrete article along a

said 10 insert. 2. A nmethod as clained in claiml
wherein said force applying nenber conprises an

el gpgat e CAnethod as clained in claim2 .
V\h?r?ei ngj? e en%;st ﬁlag?e%t ]ﬁled??gh‘gew}qhqr nlsé‘glsmf%f'ﬁ pesitioned immediately
| erbgldw oxfto vae dide S kdid gadtewher ei n sai d net hod

i ncludes the step of progressively noving the nenber
to different locations longitudinally of the insert

and; applyi force to the . cancrete articl. t each.
AR C TR —
cl ajompribestad efontiRdehdintssri d concrete article has a

plurality of crack pronoting inserts arranged in a
grid and wherein said nmethod includes the step of

causi ng rce L yi ngp. r to I force or i
RN A T e SN A
f orm@hbapris Ossathil tiedlonbth 6Xf theTe@6d® dnd/drIiBstOBE 8 erein said method
article along the inserts inthe grid. 25 5. A rret?]oé

of Pendasibe siep pEarogressiscly maving the sood om different docatiahsealong the groove

e Beck R oiig FAGS RIER bORHRRNS heoirieroicte a cach

15

i nde¢dtiogast within the concrete article substantially
aligned with said at | east one groove, said nethod
conprising the steps of, 30 positioning a tool having

a force ' nber. on _or ahovye the surface of,  the .
co_nggr et e@ 21? ﬂ%(dcqj%s éﬁg%e%t AP ook%r?lq‘\’fi‘é:}’ fosg sherein s3d gnember is of a
adj cafigirafiéh Gichaihay & 1BaPbe WRIRAWithiRIBE &roo¥8%nd wherein the step of

progressively moving the tool includes the step of moving the member to different

20  locations for location within the groove.

10. A method as claimed in any one of claims 5 to 9 wherein said concrete article
includes a plurality of crack promoting grooves arranged in a grid and a plurality of

corresponding crack promoting inserts arranged in a grid and wherein respective grooves

25  are substantially aligned with respective inserts, said method including the step or steps
of causing the force applying member to apply a force or forces to the concrete article to
promote the formation of a plurality of cracks in the concrete article along the inserts in
the grid and between the inserts and aligned grooves.

30 11. A method as claimed in any one of claims claim 5 to 10 wherein said member is

positioned adjacent to or above the groove for application of the force to the concrete

article.



20 causing said tool to apply through said nenber a
force to said concrete article to pronote the
formation of a crack in said concrete article along a
said insert and between said insert and an aligned
groove. 5 6. A nethod as clained in claim5 wherein
said insert is positioned immedi2ztely below or to one
si de.of & saihl 7; et cl.aq ' i m -
5 or 6 wherei gdg{gﬁgéﬁ% oo Q%Ip )}?ﬁghe?r‘%ﬁbéggi ﬁcfgaﬁ%%ile%b%r IS positioned
an ¥ithmgegreevarenber 10 8. A nethod as clained in claim
7 wherein where the length of the force applying
menber is less than the I ength of the groove and/or
INsest, Andethb& L icihiSad ' t he st of .
£r ogr essi vel y %Slbﬁéﬁ?(}w? tg%)P&?gf gll@ﬁ‘r égrgg (itf%glgt‘?’ fhan said concrete
| onrgickelvemyrieasweeconarett! dhab inokdirg rainthréipg! yi ng a force
t hrough the nmenber to the concrete article at each 15
| ocation. 9. A nmethod as clained in any one of clains
5tm38 ' CRiBIREL N Sn ..canfiguration such .
tha? 4'i t%a%gd rﬁgggll ved V\A&P)h‘?%e %iicha glo{?epjéﬂl ewpegé(fﬁoncrete article
t hecanpsenh copretgsiab svittehyreimvicig. t he tool includes
the step of noving the nmenber to different 20
| ocations flor |ocation within the groove. 10. A nethod
1®S ¢4.ai NRdy, .l aj 5 9 wherein said .
congfr' et gR aIrnIte?lg Ia(re% ?lﬁgmélﬁj (leris: aﬁ{r prgﬁiﬁrogf ﬁ%f:yprgqe%g}gag ims Wherein said tool
pr oPwNPIIEGS gn copeEs applyiag 46l ahd wheid shi®fblcPapplyifi@ieber comprises an
of .correspandi ng.crack pronoting inserts arranged in
a glrl’il}glcgmﬁm% ef ég(bg( ereiiesayft gery eapplying @ force to the concrete article

subgdmasid j Wi th - lye inserts, said, .
o ne s seten Ao T AR b FER R ol SR fypEfaptving member o
f or the capptigiarticlerenber to apply a force or forces to

he concrete article to pronote the formation of a
lurality of cracks in the concrete article along the

I NSegts AN ' the inserts and, . .

al i gned gr og%gg.agggg?%%Aamggv hg_g.el% F%{a 1 c.?fﬁalpgh@ng)%lmpact force
of ecdmpmss chaistep Sofl wstlifh Weelngiadt SRibeMBEARS ths article and applying an
positi opfd adj acent- to or above the groove for

applRagt 1g5e t91the pachmembero t he concrete article. 21

12. A nmethod as clained in claim1l1l wherein said
i npact nenber is positioned wthin a groove.

20 17. A method as claimed in claim 15 wherein said step of applying an impact force to

the concrete article comprises the step of striking the impact member directly against the
article.

18. A method as claimed in claim 16 and including a mechanical, pneumatic or
25  hydraulic drive associated with the impact member and wherein said step of applying an
impact force to the concrete article comprises the step of operating said drive to cause an

impact force to be applied to the impact member.

19. A method as claimed in claim 17 and including a mechanical, pneumatic or
30 hydraulic drive associated with the impact member and wherein said step of applying an

impact force to the concrete article comprises the step of operating said drive to cause the

impact member to strike the concrete article.




13. A nmethod as clainmed in any one of the preceding

clains wherein said concrete 5 article conprises a

concrete slab including reinforcing. 14. A nethod as

clainmed in any one of clainms 1 to 12 wherein said

concrete article conprises a concrete slab w thout
reinforcing. 10 15. A nethod asjpglaimed in any one of

t he  pr ecedi cl ai s erein sajd tool . conprises an

i rrf? ct Zwﬁg%?ﬂ g & edgf??&liwe%ﬁe‘r’ Freig;spiddgive gomprtes megns to elevate a
e Reght EATRIEMESOr &BppindRRC gﬁps ' 9}%@3&

wherein said step o?pappl yi ?11 a#%?%lel t t%grélglglgﬁrérete

article conprises the step of applying an inpact

for,ce through .said.inpact, applying nmenber to the

conct et 2\ ﬁ’regﬁo_glaé .cgli@ggé‘? CW"‘E@? T saifl JriNe QOMAriEss AaRns to elevate
515 anbardp the bt SbRBeCoafIPIY o BG:AR aifiRAct force

conprises the step of resting the I nmpact nenber

agai nst the article and applying an inpact force to

t he i mpact er, .20.17. A nmethod as clained in claim _
156%er H‘eg’g’ggsﬁaé@e%fn abpPRs Hrlaimsilip ddtwhespipsadgool comprises a

t hay 0 | triki
e it K el Ry Rt DS BB o 18, A

method as clained in claim116 and including a
mecfani cal , pneumati.c or. 25 hydraulic drive o
1Oas(s‘%ci at‘%dnﬁﬁ?‘ﬁ ag Wﬁ?lﬁ'“ﬁga‘&t anyepise PT Sitdpiskedieg laimp gvherein said tool

st is i . r )
R L LA T ar—
caudeawng danjpacimbeotocapplyoa foeceapthd @@clett driidei Mpact

menber. 19. A nethod as clainmed in claim17 and

i ncludi ng a nechanical, pneumatic or 30 hydraulic

drize asgQafdiRsLds i ' Vgﬁqlagr rel

said step of appf y\@]lglnglegﬁﬁ ‘%lﬁgggf’ orce Stagdnﬁ%gz’goﬁlgﬂlg?sethe step of

15ar tqan$ing eaphpménstes td ygplph Gpcofo thpestdtagtisRistndkinésudR
cause the inpact nenber to strike the concrete
article. 22 20. A nethod as clainmed in claim 18

wheysei N £ahdndll 1Y 168 ; ggzﬁﬁa{?ﬁqﬁhe'i&ne AR Blethd incjudes the step of

wei ght and neans for e Wwel ght agai nst

i np@aosingreavhenemtt to Apphpt fiade tsthe baicrael artivletqudtiaBy.
wherein said drive conprises neans to elevate 5 and
drop the inpact nenber against the concrete article.

202226 A hadh af | BB ik %9;9ﬁeocﬁecl ch ?A;)?Eax%tbﬁtr%lﬁséidagrooves are

wherein said tool conprises Vi brator
vi bfoahed in theoartieletduring itlte cnbrtecsidstafid protes.

217. A method as claimed in any one of claims 5 to 12 wherein said grooves are cut in
the concrete article after the concrete finishing process.

25
28. A method as claimed in any one of claims 1 to 27 wherein said inserts have a "T"

shaped configuration and are positioned in an inverted orientation in said concrete article.

29. A method as claimed in any one of the preceding claims wherein said inserts are
30  arranged at rights angles to each other to intersect each other and wherein said inserts

interlock with each other at their points of intersection.
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10 23. A nethod as clained in any one of the preceding
clains wherein said tool includes a plurality of

force applying nenbers and wherein said nethod

i ncludes the step of causing each nenber to apply a
force to the concrete article. 24. A nethod as cl ai ned

in claim23 wherein said nethod includes the step of

15 causi ng each nenber to apply a force to the

concrete article sinmultaneously. 25. A nethod as

claimed in claim23 wherein %aid nethod includes the

sbep Bf me@RESdsNgainad hin aryToae of elappllytoa2d whereint Wid imeerts are

concrete article sequentially.. 20 26. . :
GBTETR R PS8 Sih olieh i e FmgRioPEhoh Bl fmectng seid
giLeayves are formed in the article during the concrete
finishing process. 27. A nethod as clained in any one

of clainse 5 to 12 wherein said grooves are cut in the
GQNCT f &, Add & Blaligh ahlidne VTGhepeeckdifi shinmgwhereaesi.: force
25 28. A nethod as clained in any one of gga%ns 1 Qe face
2Pplying mPmberGOMprisg e elongafgd member havigg, pignar force applying 1ace,
O h QAL SR HstAb 6f RGSbdih PReErikIbraaidlfeer t ed
orientation 1n sald concrete article. 29. A nmethod as
clainmed in any one of the preceding clains wherein

Sﬁﬁ.id | DSEIt ey 8F formthgak TRR0GR @hckl nGDbah angbasnt op skBchst on a

other to Intersect each other and wherein sajd irbserlt S,
i groend ewrkaced said pathhpayerpet oatslapﬁplvmg@i wpper §jjitace and at least one

i &58{ ég&ghﬁginsgr?’caéﬁﬂcreiﬁ‘, R HQHo PSongrRingBEE stdps 8y one- _
of clalns to 28 wherein said inserts are ag{gnged £
at. ri ghusitemiigestopbhasinels forcp applaing MSHOPLR FRFOEYHHE ERRST §1r1ace
f o th'eng ! ﬁ%prf‘e‘ﬁ{ b GanS@il by IsRAGhdnsber B Bated adjREM QS 0Bgbove said
cPai e any one of the preceding clainms wherein
saisetfaodce appl yi ng nmenber conprises an el ongat ed _
menber havi ng. n | %1 BhphBER: merdiéth @ force to said
menber “REBY I%@B&%g?pﬁ)}}éﬁ%@@%%%ﬁi%& ngf)r_mt enrli al onOr : :
s phth, hvement3s slaB torptomotd the fotmatininreg aarack éngnid Raffle PEYCHISRL Of slab

' ’ enment or slab cast on a 10 ground

in a path, pav
-s&}'?lnﬁélé?l% %Oe% path, pavenent or slab having an upper

20

25

30

surface and at | east one crack pronoting insert-cast
therein, saiq nmethod.c riSip . : > i
pgg'r ti ghF‘ﬁﬁ“’g %8%@%&\‘1 ?ﬁgﬁ %f?ﬂggrg}élhsg‘pp gﬁﬁgﬁg‘gﬁ%}nbgrncompmes
Oranadiéngatet Nfertifp and stickache leagtht dfeaidanémbepaylserethean e length of
sl ap, whereby said nenber,.is.| t ' : - .
Sisa e ot War el ans el e 3 WRbetSnal movine te
t hheIBd? t6 Qiffbrdn® loeatioap Rinyitudgnattp obee imseft andepplyingeforpe to the path,

- pavement or slab at each location.

34. A method as claimed in claﬁn 32 or 33 wherein said path, pavement or slab has a
plurality of crack promoting'-iﬁserts arranged in a grid and wherein said method includes
the step of 'causing the force applying member to apply a force or forces to the path,
Apavement orslab to promote the formation of a plurality of cracks in the path, pavement

or slab along the inserts in the grid.

35. A method as claimed in any one of claims 32 to 34 wherein at least one crack

promoting groove is formed in the upper surface of said path, pavement or slab in -

substantial alignment with said at least one insert and wherein said method comprises the
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pat h, pavenent or slab to pronote the formation of a

crack in said path, pavenent or slab . along a said
insert. 33. Anethod as clained in claim32 wherein

said force applying nenber conprises 20 an el ongated
menber and wherein the Iength of said menber is |ess

than the length of said |ns t and wherein said

met hod i ncludes the ste Siogre33|vely novi ng t he
frenvbdr passionirer dedtcel app gan@mb@n giljacat f@lok ybove sdid groove and

P64 VASRAP Y BB 805 o B o, PEIERRL i promores
tht FrMabidn OF aBRahRe RkAAk A s d Rath) paRAWANEN1at? ﬁloﬁé @Qal'a%sert and
a plurality of crack pronoting inserts arranged in

eativernesait! nbest aridransaligiedigiohoel i ncl udes  the step of

causing the force applying nenber to apply a force or
forces to the path, pavenent or slab to pronote the

3@r mAi BGRh&d adclRihdinl dny ik oFBEKS 3% Mo B SVRALR said tool comprises
pavenment or slab along”the inserts in the grlgl

&b impecheppipiag deolcamli wheteinnsaich joremeppdfing Imaemtr_er Sélmpnses 4n impact

ein a t.one crack tin 00 forrre
AR et SRCheem i Sch o trRne bbb ibe grdopSigment o sl

g P herhof SPPTRRG Pt Rike Bhond 3l Rt Bnfibe member t
ﬁ@snath pavemgnt biesldtor ce appl yi ng nenber adj acent to or

above said groove and insert, and wherein said step
of applying a force to said path, pavenent or slab
BY7.OMDACHethbl s CREMBY iPPlal 38twHeREF i Rp ISty firipact &
pat h, paverrentS or slab gl ong“glesal dall ns tﬁ‘%ﬁa}“{k rﬁjpac oree
bempmssas tleastep pHssting ﬁwdnmactahergbmdiggmaahe path, ﬁfyem!ént or slab and
nmet.hod as d in, any one of clai 32 tQ

e r?néaﬁpagft e tedhp il ey P& @%‘&F ymﬁgctt%%vber directly
apnMAR Rk pSR_hEnf &' ¢, appl yi ng nember conprises an

i ppact app?yl ng nember and wherein said step of

appl yi ng a force to the path, pavenment or slab

bR LRSS kA8 i
%asts bﬁ’@ cradk - fpreﬁ‘rﬂ?f‘fﬁé1 Aed@%a&! @LiARM fs%lpcé?pgfamssﬁc%ﬁ%e% Bhassis, said

said step of applying an inpact conpri ses
shapiscluppating ragoohbawmgm(fd)rcmpﬂﬂgmgagtanMI afihmepat for causing said

enment _or_ sl ab pl yi an | act force, to the
RS 5: ARG DUER SEHS ETIRG: BriDroeniia st fOHBEIC dickotq promote the
¥orneidh 38 h clbR iP&ED c&ﬁi‘&%ﬁle%on%l aaéaxd crack promoting insert.

39.  Apparatus as claimed in claim 38 wherein said chassis comprises a mobile chassis
whereby said apparatus may be moved to different positions on the concrete article, said

chassis supporting at least one pair of steerable wheels.

40.  Apparatus as claimed in claim 39 wherein said chassis supports two pairs of

steerable wheels, said wheels being steerable whereby said chassis may be moved

laterally for repositioning said tool.

41.  Apparatus as claimed in any one of claims 38 to 40 wherein said tool comprises

an elongated contact beam comprising the force applying member and means for

applying a force to the contact beam.
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38. Apparatus for formng at |east one crack in a

concrete article provided with at |east one crack

pronoting insert cast therein, said apparatus

i ncluding a chassis, said chassis supporting a too

having a force applyi ng nenber, and neans for causing

said 20 tool to apply through sasd nenber a force to

said concrete article to pronote the formation of a

crack in said concrete article along a said crack

pr 42t i Agparatiea cladiked iARRANAT1UndascIEdiAs FREnd Br SlpbMngRaid contact
wherein said chassis conprises a nobilée chassis

wheFaEbior dBetemephbetyeeisa fissy position whdretibisdilévated@hove the surface of the

0841l C te.article, .said 25 chassis
DOk 3, SE £ GHE SN b u5RL R BB e of e
Apparcadtelartiake. cl ai med in claim39 wherein said chassis

supports two pairs of steerable wheels, said wheels
bei ng steerabl e whereby said chassis nmay be noved

| ageral l repositiqgni.ng said tool. 30 41.

Ap%g'r at i p?;arg{ugl §$ néamfeﬁ ahyclam 6# Phefes saig cgntaet beam  extends
whiimgltidissllytofithOthasg8pPri ses an el ongated contact beam
conprising the force applying nenber and neans for

applying a force to the contact beam 25 42.

t laired in claim 41 and incl udi
for < ppap g & el th St H uameRmid Sanbise At gr s ransversly

a bfthstch@eii tion where it is el evated above the
surface of the concrete article and a second position
where it is in contact wwth the surface of the 5

CORET et icle. 43, ar at us | ai.nmed in claim42
Cole” ! R ifon SERRLEI R 31 PR bl mids o
t hguidhshé sontdd bédn bERREA AL Bsst 88d SdcBhdBskifidhsC! @i m 42

wherein sai d contact beam extends transversely of the
chassis. 45. Apparatus as clained in claim43 or 44

whegrein ' hassi s s orts ides for  guiding the .
co%§'act Ag)ggl%‘%e?sv\éigﬁm?#g& fcﬁat"_gt ggn"gl_@%‘l}oﬁ%d pyics  coppyprises guides at
15opfositépas af ¥sid ddnfabebdiB ahd eﬁzk@th@ arl W&)%Pﬁé '?negﬁé Gssociated with
gui des conprises guides at opposite ends o al

c o Rrtcicguidsalanrlgratingl and dowerpgaad dootwet beagh. neans

associated with each guide for elevating and | owering
said contact beam 20 47. Apparatus as clained in

20 cl a7m 4B pphenRi & SadnttdSheahl B8 Wieih QRS LRETBAIR lowering means

25

30

comprise hydraulic rams.

48.  Apparatus as claimed in any one of claims 38 to 47 wherein said tool comprises
an impact tool and wherein said means for applying a force to said contact beam

comprises a weighted member comprising an impact beam above said contact beam for

applying an impact to said contact beam.

49.  Apparatus as claimed in claim 48 and including means for elevating said impact
beam above said contact beam and means for releasing said impact beam to permit said

impact beam to drop under the influence of gravity towards said contact beam.

50.  Apparatus as claimed in claim 49 wherein said impact beam comprises an

elongated beam extending substantially parallel to said contact beam and means at




conprise hydraulic rans. 48. Apparatus as clained in

any one of clains 38 to 47 wherein said tool conprises

an i nmpact tool and wherein said neans for applying a

force to said contact beam 25 conprises a weighted

menber conprising an inpact beam above sai d contact

beam for applying an inpact to,gaid contact beam 49.
Apparatus as clajned in claim48 and jncluding nmeans

£ oPRYF Aniof Bl HoreRsdieam,n Svidie seldcelongaisd e tiowards and away
begrga H§R£% rel easing said inpact beamto

permtpag% Béaﬁﬁrfpact beam to drop under the

i nfluence of gravity towards said contact beam 50.

Apparatus as clained in claim49 wherein said inpact ) )
beath COM?@@ES %anlalg}eéﬂgdﬂ@al $2 amS8xwherein rsgid means for elevating said

52&J H@@Q&%&H X?rﬂﬁjis%glaelv?rﬁigalﬁggﬂfs&éﬁmear%t mggrg%ng]l gv oo 98id means for

26 opposite ends of “saird el'ongat e
guirelefng sdidl imban drb@dcdaga{te treMadabR 1afdHingWaans ffbOBleasably latching
sai d _contact beam_ 51. paratus as clainmed in claim

49 said impacibenmaite said verti tgngableinespatier.ng said 5
i npact beam conprises a vertically extendabl e nenber
and wherein said neans for releasing said inmpact beam
COMY. i seAppataasahdiginledtif AP On&BABEINOI 48loeASA Mcluding cushioning
| atching said jnpact beamto said vertically )
100 x trappg etvass #pidr impsot beaphandaeantach bean dpmenghioningrihe dmpact between
of &lal dﬁ%mé%mhgoéécﬁﬂ% i ncl udi ng cushioning 10
means tween sard | npac Mheam and contact beam f or
cushi oni ng the i npact between said inpact beam and
contact beam 53. Apparatus as clainmed in claimb52

whetlei n Apnaptey shickimed isleiy Yompeiciesaid cushipring myeaps comprise a
ol id i d._cont act
B S e e R R

1588 to 47 wherein said tool conprises a vibrator for
app%éing a vibratory force to said concrete article )
t hrdtigh Appagatppacdaigedl iy anyg ongrefrdams 3800 9% whapgiapad il comprises a

conPRRIITER bR Sty ik it heielup SrbTtobRnSRd Torce applying
W t hetnBer. surface of the concrete article. 56

Apparatus as clainmed in claimb55 wherein said contact
menber conprises a nenber having a planar surface. 25

20 55.  Apparatus as claimed in any one of claims 41 to 54 wherein said contact beam

includes a contact member for contact with the surface of the concrete article.

56.  Apparatus as claimed in claim 55 wherein said contact member comprises a
member having a planar surface.

25

57.  Apparatus as claimed in claim 56 wherein said planar surface is provided with a

strip of cushioning material.

58.  Apparatus as claimed in claim 55 wherein said contact member comprises a
30 blade-like member.

59.  Apparatus according to any one of claims 38 to 58 and including a laser guidance

system for guiding movement of said apparatus over said concrete article.
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57. Apparatus as clained in claimb56 wherein said

pl anar surface is provided with a strip of cushioning
material. 58. Apparatus as clained in claimb55 wherein
said contact nenber conprises a 30 blade-like nenber.
59. Apparatus according to any one of clainms 38 to 58
and including a | aser guidance .system for guiding
novenent of said apparatus over said concrete article.
27 60. Apparatus according to cl ai m 59 wherein said

| aser gui dance system i nclu means for establishin

80. asgppapitan eccofdigeto tﬂmmrﬁ%mdlepar sdid daser; gridpneqyfystpm ncludes

I ns 5 for P@%&Fﬁ% kg?r pga)r(llg ot t Fr gf]aé)tdg)p gggg?gg&# f ﬁsérﬁ N laser

/x‘wéae@tonshe‘ parbitas Alighgd with b éangttudingd axis atteid a@paafrs}at h,

pavenent or slab cast on a ground surface, said path,‘
paverment or slab having at |east one crack pronoting . :
igiser ppaash ﬂhhi@frﬁl!ng at L‘easthnapr,rmkan agathn phvgahientgoreslab cast on a

o3 s s TR o 5 e e

tcgstekﬁ&laﬁi b h&&hﬂuﬂﬁ@’ﬁ&has&s falat &mssimugmr’dng)attqpl having a

pavement or s te the f C

Farcs apels D EYFmben MO GEHAR: BR8] B g% tuafey afifmber o

\FI]\I’?])R:@Q& Ishid PaflS Phtemeifor ARPRY Sbasteate Cdrmbtimmoofi mcrad:lammaﬁlzpath
erel n sai d chassis conprises a bil e chassis

virrepraent os slplalapp it FREEYPEENEY to different

positions on the path, pavenent of 'sI ab said chassis

supporting wheel s which are steer ermt s

chis si Apnastises clpneds slgim 52 ¥ Eﬁe’r“)f aSFI‘E 6@2?‘%“ m%ﬁﬂje chassis

mﬁh&eﬁ Polid a@faxat&?ﬁ%r 8 Hz%vaﬁtocalﬁb&aobdsmoﬁd ai meqmtm pa‘&ﬁlent of
e

rer'n said tool conprises an elo t
colaprsaii ctgassm surportisg Veispl yWHE ﬁfén%@?a% fgha endf¥Mo be
suppo ARLAE kaid RRAM for novenent betvveen a
FPOQ?Jls{oes ion ere |gta1| s el evated above the upper

surface 20 of the path pavenent or slab and a second

% It 8ﬁpé’x\'§8£ & diki e(‘f’ il ﬁ;rl.ﬁ'ng(ﬂt @@2 Wiekdin $dietoslidoheites mfelongated

averren or s

_ neans for apléﬁﬂ% tact
f Qbﬂ@cttbeam hempnsmaﬁne f@eamplmg IDAE’}?% gews fassugp gpid gontac

20
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clai m63 wherein, BldIAG o 1hee face
arbgam for fpevemefit ben %eﬁa%% oflg?yg’%%réstﬁ %g atf orce to g;;;r gm

C @ftiRGiath 9mﬁﬂmmlab taBd asavendyprsén wirerigigiypgontact with the surface

o 6 BB 2 o

Appar at us as cI ainmed in claim®64 and incl udi ng neans

Lgéﬁﬂeéﬁbéat ol o3 Pl OR Bk ] SRR eA R o oS b hpact tool nd.

ng saia amto
pegReréin Saiddmeans for applying a force to said contact beam comprises a weighted

member comprising an impact beam above said contact beam for applying an impact to

said contact beam.

- 65.  Apparatus as claimed in claim 64 and including means for elevating said impact
beam above said contact beam and means for releasing said impact beam to permit said

impact beam to drop under the influence of gravity towards said contact beam.



30 i nmpact beamto drop under the influence of gravity
towards said contact beam 28 66. Apparatus as
claimed in any one of clainms 63 to 65 wherein said
contact beam includes a contact nenber having a

pl anar surface for contact with said path, pavenent
or sl ab. ‘

. - 28
66. >Apparams as claimed in any one of claims 63 to 65 wherein said contact beam

includés a contact member having a planar surface for contact with said path, pavement

or slab.




