;67e3e\#@\ hhitj".jj6jT@&1l 7 ~IAY ~OO~r s io is 20 CONCRETE SPACER FORM NG
APPARATUS Background and Field of the Invention This invention riel MAgsS0
appar at:us for form ng concrete spacers. Rei nf orced concrete conprises
-essentially two conponents, the first being a concrete structure which

Wi t hst ands conpressi on and the second béing a network of reinforcing bars

which gives the structure tensile rigidity. Since the reinf I re
formed fromsteel which is susceptible to corrosion and to ﬂm‘m&mﬂw @Elwlt
is essential that the reinforcing bars are enclosed by a co e.

In order tCONGRETE!SRACHR FORMINGAPBARATUSr e properly pl aced!®sh the
requi red degree of concrete cover, concrete spacers are used durin

concrete casting. The spacers are di sposed between formork, Hlmﬂmmﬂmwmwm

concrete is cast, and the reinforcing bars to ensure that the

spaced fro f [k, eql . degree. The spacer is formeeboRy om
fine aggregg{:g&éoolﬁiwg%%f)%éﬁg}ﬁ H“{??'?' ?' so that it can connect properly to
t he concrete when cast. Such concrete spacers are nanufactured in nunmerous
shapes “and sizes, optionally with a wire tie, so that the spacer may be
attached diirectly to the reinforcing bars and such spacers are manufactured
and del i veflig inverdionuelaiestp apparatusrfonfiorniiog gopcrsite spagersccor dance with
requi renents. The di sadvant ages of such spacers, however, are that,

firstly, as a manufactured conmponent, they are relatively expensive and it
is necessary for orders to be placed in advance i ndependence upon the

esti mat ed REeRforcel coReretd @efiptise5@ssantidfydRodyrhsbAEhtd AL SFét bdikg @an be s
time consum ng to work out what kind and shape of spacers are required and
concrete structure which withstands compression and the second being a

10 network of reinforcing bars which gives the structure tensile rigidity.

Since the reinforcing bars are formed from steel which is susceptible to
corrosion and to fire damage, it is essential that the reinforcing bars are
enclosed by a coat of concrete. In order to ensure that the reinforcing bars are
15 properly placed with the required degree of concrete cover, concrete spacers
are used during concrete casting. The spacers are disposed between
formwaork, in which the concrete ié cast, and the reinforcing bars to ensure that
the bars are spaced from the formwork to a required degree. The spacer is
formed from fine aggregate concrete or cement mortar so that it can connect

20  properly to the concrete when cast.

Such concrete spacers are manufactured in numerous shapes and sizes,
optionally with a wire tie, so that the spacer may be attached directly to the
reinforcing bars and such spacers are manufactured and delivered to a building

25



~how many. Furthernore, as concrete spacers tend to conme in standard
packages of a predeterm ned nunber, there will inevitably be sdne M 0Bk Of
wast age on any building contract. to It is an object of the invention to
-provide a nmeans for formng a concrete spacer which alleviates at |east one
di sadvantage of the prior art and/or provides the general public with a

sef ul chol & k4Bl wihSehlaRbARY T AGARIMAGed 8 L biegs on there

is provided concrete spacer fo rat us conprrsing

portable styucture definipg,a plurality of concrete spacer moul ds, The
structure nBYWBY¥SH SFeihe fﬂ’%ﬂ%”a%aﬁﬁqgé?@rq{i?%mpgp,emf BTeyeQJQrFﬁraé'Vglyeel or
alumniumor fromplastics material, for exanple by injection noulding. 20
Pr ef er abl y, expensive aod ifrie nesessary her oréers tf beplaced|ie agvaneaipdenendgnes

| east one carrying handle. In the described enbodi nrent of the invention, a
tray-like poporiheestimatadmeed forthegpaestswiiorla lermge Iildisg prdjgctaitivanibd ng
contractor to nmake concrete spacers. 2s Since the structure is portable, it

nmay be tg anﬁﬁ@é&%uﬁﬂn%t@\ﬂdrl@bﬂﬂwﬁbiﬁnd%d shb]pé d¥RPa28R0ard repaked angade on
site in accordance with actual demand. Thus, for the building contractor, a

means for fﬂBWrﬁEm?.Rngtﬁ%ﬁﬁér%ﬂa% ﬁ@gp@gsgga%ﬂsqagéké e¥fheliRStadrgact or to

make the spacers us re sts and in accordance with actual

rat her than_project denand. . i si_npl o0 M sty i S S
formed us; nBRGkAGEs Gca prmesrringg nhfudr BerE il B Madt BN P d i ¢ 1o
be made, if necessary, on _site with only limted cutting and wel ding tools.
Brief DescrWgsiage o apniOUilFiagiseidrach An” enbodi ment of the invention will
now be descri bed by way of exanple, with reference to the acconpanyi ng
drawings in which: Figure 1 is a three dinensional view of a first

enbodi ment of a concrete spacer form ng apparatus of the invention with
Figure loa ftheahrgbjectainics aiventipade provide armeansefor forgudg accdnereterspaéegur e 2
is a cut away view showi ng part of the structure of the enbodi nent of Fig.

1 in nore dgihidd alleifatbh G icast ohe disddvatagdl OftheiioRbrivdriorprovidesansd
enbodi mrent of the invention. Wth reference to figures 1 and 2, a first

enbodi nent ggngqaq DBlEWRN PSSl ixyigd ng apparatus of the invention for
al’l

form ng a pPuar y of concrete spacers 5

Summary of the Invention
15
According to the invention there is provided concrete spacer forming apparatus
comprising a baseless portable structure defining a plurality of concrete spacer
moulds. The structure may be formed from any suitable material, for example
steel or aluminium or from plastics material, for example by injection moulding.
20  Preferably, the structure is in the form of a grille or tray having at least one

carrying handle.

In the described embodiment of the invention, a tray-like portable structure is
provided which may be used by a building contractor to make concrete spacers.

25 Since the structure is portable, it may be transported to a building site and



.having a tie wire 7 as illustrated in Figure 1 a is shown which co%ses a
2s portable structure formed froma lattice work of flat bars connect¥d2fb
each -1 7 MAY 2004 4 other by welding to forma plurality of concrete
-spacer noul ds between the intersections ., of the flat bars. The perinmeter of
the structure is fornmed fromfour bars fO) 12, 14, 16 which are s wel ded
together. In_the enclosed space lur.alit fi_interconnected bars 18, 20
form a | at EPRCIaaRARy AD ouf acCanrBaotactlinbiempbd] MU0k T BElfnnai ¢y
of slots 22, 24 formed to half the wwdth of the bar at intervals A B

cor r espondFABtragior. em@ans iar Brming theasnacestiserogidednrhiph @dows teot i nt o
bars 20 and vice versa as shown. The thus fornmed lattice is then placed

wi t hi n t hecpeiractet tr makeshespacersthimsetfdhes sesheing gosts appan avedrdiadce
together. At each side, a handle 26 is provided. This is preferably forned

from r oundwitractslebeierthan Pﬂi}ééteesjemawcﬁ URhitd SinfpesTaok, thadtitaasliy
avai l abl e) bent or stanped to shape and welded in place. is The structure

Is thensfigl uaxg%%ié*&u&g grtn@(ig&{eﬂb% (F)Ha?&%%@ﬁ%hﬁ?gimblg tyfb%rgggémth

and flaf surtace 1s”selecte ayer eet'1s prefera 5pr ead
on the surface, the apparat.us bei.n I n.the.. . A fine aggregated
concrete of'f n@é’ﬁﬁﬂ?rynBBtsg?%Y'ﬂw ?ﬁgﬁlwp®ﬁ® gﬂg\'ﬁﬁgﬁgg%lﬁ‘the 20 nmoul ds of
the structure to fill them The top surface is then snoothed using a
trowel. Wiile the cenent is still wet, a |looped tie wire 7 may be inserted
into the concrete of each spacer 5 so as to be held by the spacer once set.
25 1 7 MBriefdpesriptiompptheDrawingsareful |y renoved fromthe surface
| eavi ng the spacers in place, before the spacers 5 are conpletely set. The
structure is then washed and oil ed for subsequent use. s Using this
techni que, any size of rectangular concrete spacer may be nade,

10  An embodiment of the invention will now be described by way of example, with

reference to the accompanying drawings in which:

Figure 1 is a three dimensional view of a first embodiment of a concrete spacer
forming apparatus of the invention with Figure 1a showing a concrete spacer,

15 on an enlarged scale; and

Figure 2 is a cut away view showihg part of the structure of the embodiment of

Fig. 1 in more detail.
20 Figure 3 is a three dimensional view of a second embodiment of the invention.

With reference to figures 1 and 2, a first embodiment of a concrete spacer
forming apparatus of the invention for forming a plurality of concrete spacers 5
having a tie wire 7 as illustrated in Figure 1a is shown which comprises a

25  portable structure formed from a lattice work of flat bars connected to each



W th the height of the concrete spacer being determ ned by the heiggt @U
the flat bars formng the structure and the points of intersection  MAH 2004
| attice determning the shape of the spacer. Although a single size of
-spacer may be made using the structure of Figs. 1 and 2, different sizes
and/ or shapes of 10 spacers may be made *wi th t he single structure by the
suitabl e sel ection of the points of intersection of the |attice. A second
enmbodi nent Otl)"lertbblé”fl"'ﬁm@rﬁ?lfgﬁn|asP|§Fﬁ£'W1°f ¢pnargte spaned Mg Petweean ¥ier uct ure 40
formng noulds 42 in a simlar manner to the structure of Fig. 1 but is
this tinme intensedtidnwoof thejfiatbacs noul ded plastics materials. Handles are
provi ded at each end of structure 40 by a length of cord 44 threaded and
secured between opposed openings 46 in the ends of the structure 40.

Al t hough the structure 40 as shown forns simlar concrete spacers to the

embodi ment rak fgahgrga vl?fgtgg()%rycﬁ#’r@% ﬁ"&tn'fg[] BBI%EOWdI?Hﬁ“%'MﬁCI’\ 3re

parti cul arly eS|re rmh spacérs havi ng nore

conpl i cat ed e for e curved sides, or at ed

ol goral “WREsAE ey 1 IREBARIRY bed AP B SR BustorBR et Bih teel bar
or plastics material, this is not to be construed as limtative.

exanpl e, t#@ %{Hbar'%ttt'ﬁg defipingemoylds 0 efgagh ehihstbare 18urPdiasea H’é’t’%'itb’é)ffs such
as al um ni um 1 7 MAY 2004 Furthernore, although it is preferred that the
appar at us $I9t552|2,f24:foe§meldytomaifttabIvédtiasofttbetbearmmee@Im,chirnegpend'mgrtp this
is not to be construed as limtative and a |larger structure nmay be provided

sui tabl e fibe disensions dfesathanobld 30 Tige baght 8 lsidttintodaraeDdiam vice vedsa/ MAY
2004 ~- 8 CLAIMsS 1. Concrete spacer form ng apparatus conprising a basel ess

portabl e shg yrbihe THRS thils ASrnfed|dticdl isitheR blc@RGHBIIR tﬁ@é@ﬁhe@%a% agd at
| east one handle, the s apparatus being sufficiently portable as to be

handl ed, by. I ﬁ\g,pé I C rein the
structg)re t@%n‘%’hggea%sgﬁﬁﬁ)( |525é3 . g‘ppgbrsga%ﬁ%"?a@ clal éla éﬂb ﬂ%%@ wher ei n
“the grill e ' ovi rrFl'glsflsr Bgfgralb?y} }c;rr%ceadchtom round bar, preferably rebar (since

such is commonly and cheaply available) bent or stamped to shape and welded

in place.
15 The structure is then finished by being painted or hot-dip galvanised.

In use, a smooth and flat surface i.s selected and a layer of PVC sheet is

preferably spread on the surface, the apparatus being placed on the sheet. A

fine aggregated concrete or cement mortar is then prepared and placed in the
20 moulds of the structure to fill them. The top surface is then smoothed using a

trowel.

While the cement is still wet, a looped tie wire 7 may be inserted into the
concrete of each spacer 5 so as to be held by the spacer once set.

25



to flat bars. 4. Apparatus as clainmed in any one of the preceding claim
wherein the structure is formed fromnetal. is 5. Apparatus as cl dinedyi 2004
claimlior claim2 wherein the structure is forned fromplastics material.
6. Apparatus as clainmed in any one of the preceding clains wherein the
nmoul ds are such as to forma pol ygonal Spacer. zo 7. Apparatus as clained

jn claimé6 erein_the nou toformarec ul ar spacer. 8.
Appar at us g@hapglaﬁ%tas '%C%W&B'n@nﬁqqukﬁéorﬁﬁgﬁéémﬁﬁe &ayings %%’%qeﬁs! e 2s
nmoul ds are of different sizes and/or shapes.

A L. A Ar. placa, befere Meppagess/y qlr\ﬁrqﬂmple}aihpeta]mq stijeture i thepovgshedca) caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] cTa] ca] cal] ca] ca] ca] ca] ca] ca! | Q
T and oiled for subsequent use.

NC) y3J{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca
] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca! 70PC4" | P9?KMP| wr mhc”Y] ] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal c

?]l E?]l }?f(‘;sﬁﬂf%%ﬂptﬁ% CL qg}ebai\%sze frej;tan (L:”a cafI ﬁte 3 ac fxgjecafg%ﬂ ca] cal ca
oo e Hbyfe @glgiﬁ%iﬁ*] %%%{}afea%i%eeiﬁga eslpemjned) %va#@ﬂ%gmk%ﬁteg]f@a] ca] ca

] a] ca] ca] ca] ca] ca] ca] ca] caJcalc A’ca] ca <biK-Y 10% U& ()-Y&@0% U& ()-010%
u& () - F(y(iob)@r@gommglfb%q;&!c tyre: ansh e&’oeom%fir@%wﬂp;l%m«laﬂmpo% U& ()-Ff10%

determining the shape of the spacer. Although a single size of spacer may be
made using the structure of Figs. 1 and 2, different sizes and/or shapes of
10  spacers may be made with the single structure by the suitable selection of the

points of intersection of the lattice.

A second embodiment of the invention is shown in Fig. 3 and comprises a
structure 40 forming moulds 42 in a similar manner to the structure of Fig. 1 but
15 this time formed from injection moulded plastics materials. Handles are
provided at each end of structure 40 by a length of cord 44 threaded and
secured between opposed openiﬁgs 46 in the ends of the structure 40.
Although the structure 40 as shown forms similar concrete spacers to the
embodiment of Figs. 1 and 2, such an injection moulded structure is particularly
20 advantageous if it is desired to form spacers having more complicated shapes,

for example having curved sides or more complicated polygonal shapes.

Whilst the apparatus has been shown formed from steel bar or plastics material,
this is not to be construed as limitative. For example, the apparatus may be

25  formed from other suitable materials such as aluminium.
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Furthermore, although it is preferred that the apparatus is sufficiently portable
as to be handled by a single user, this is not to be construed as limitative and a
larger structure may be provided suitable for use by a team or by using light

5 lifting machinery.
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4. Apparatus as claimed in any one of the preceding claim wherein the

structure is formed from metal.

15 5. Apparatus as claimed in claim 1 or claim 2 wherein the structure is formed

from plastics material.

6. Apparatus as claimed in any one of the preceding claims wherein the
moulds are such as to form a polygonal spacer.
20
7. Apparatus as claimed in claim 6 wherein the moulds are such as to form a

rectangular spacer.

8. Apparatus as claimed in any one of the preceding claims wherein the

25 moulds are of different sizes and/or shapes.



