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IMPROVEMENTS RELATING TO TACTILE GROUND SURFACE INIZATORS

Field of the Invention
The present invention provides improvements in tielato tactile ground surface
indicators. More particularly, the invention prdes improved methods of manufacturing

a tactile ground surface indicator, and indicaforsmed by such methods.

Background

Tactile ground surface indicators comprise protabees which are fixed over walking
surfaces, including in particular footpaths, staingl platforms, principally to warn blind
and vision-impaired pedestrians of a hazard ahadtato provide them with directional
orientation information. The present invention\pdes improvements relating to tactile

ground surface indicators, particularly the mantufeethereof.

Summary of the Invention

According to a first aspect of the present invemtithere is provided a method of
manufacturing a tactile ground surface indicatorclwltomprises a head configured to lie
fixed over a ground surface, the method comprigitastically deforming a section of
metal plate to form a dish-shaped piece and mauiain exterior of the dish-shaped piece
whereby an external profile of said head is formed.

In a preferred embodiment of the invention, thetisacof metal plate is substantially
simultaneously cut — preferably punched - from ftegttal plate and plastically deformed to
form said piece. In an alternative embodimenthef invention, the section of metal plate
is cut — preferably punched — from the flat metale to form a blank and the blank is

thereafter plastically deformed to form said piece.

Preferably, said section is coined to form the -dishped piece. Alternatively, said section

may be forged to form the dish-shaped piece.

Preferably said dish-shaped piece is formed so have a substantially flat central portion
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and a sloped peripheral portion extending radialifwardly from the central portion.

Preferably, the section is substantially circuwanereby the dish-shaped piece is generally
frustoconical and the head is generally button-esdaPreferably, the head is formed such
that a lower end of a peripheral side wall theltess an outer diameter of about 35mm and
an upper end of the peripheral side wall has aaraliameter of about 25mm. Preferably,

the head is formed such that it has a height imadhge of about 4mm to about 5mm.

Preferably, said head is configured with a gripd aaid machining comprises machining

the central portion to form the grip.

Preferably, the grip comprises concentric upwargipjecting ribs. Preferably, the

dish-shaped piece is the generally frustoconical amereby the ribs comprise rings.

In one embodiment of the invention, the machinme@ffected such that the grip includes
or is defined by an upwardly projecting lip whichadoincident with or closely adjacent to
an upper end of an inclined peripheral side facthefhead. Preferably, the dish-shaped

piece is the generally frustoconical one, suchtalip is a ring.

In one embodiment of the invention, said head isawe a smooth inclined peripheral side
face and said machining comprises machining thelperal portion to define said side

face. In another embodiment of the invention, $egdd is to have a peripheral side wall
having an inclined, stepped exterior, and said mawolp comprises machining the

peripheral portion to define that exterior.

Preferably, the indicator is manufactured so as¢tude a downwardly projecting stem
connected to the head to be fixedly receivable pyawdty formed through the ground
surface for anchoring the indicator head over tioengd surface.

Preferably, the method includes connecting an ettrdefining the stem or from which

the stem is derived to the head or a piece fronthvtine head is derived to effect the
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interconnection between the head and the stem.

Preferably, the element is positioned such thaerah portion thereof extends through a
hole formed through the head/piece and plasticrdefttion of the end and/or head/piece is

effected to create an interlock between the headdpand stem/element.

Preferably, the element is connected to the heaEpibefore the machining.
Advantageously, the dish-shaped piece can thendumted to an apparatus, preferably a

lathe, used to effect the machinining, via the @pin

In a preferred embodiment of the invention the médthcomprises a method of
manufacturing a tactile ground surface indicatovim@ a head and a downwardly
projecting member connected to the head to be lijxegteivable by a cavity formed
through the ground surface for anchoring the headl a ground surface, in which method
an element defining the downwardly projecting memtxefrom which that member is
derived is positioned such that an end portionethieextends through an opening formed
through either the head or a piece from which isvdd an exterior portion of the head
arranged to be visibly exposed when the head ibaagd, and plastic deformation of the

end portion and/or piece is effected to creatstariock between the piece and element.
Preferably, the plastic deformation is effectedsbsaging.

In a preferred embodiment of the invention the deamdlly projecting member comprises
a stem. In such an embodiment, the head may lErabnbutton-shaped or configured in
the form of a truncated cone.

Preferably, the opening is defined by a hole.

In an embodiment of the invention, substantially #@ntirety of the head is derived from

said piece.
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In a preferred embodiment of the invention the meéthcomprises a method of
manufacturing a tactile ground surface indicatovifg a head and a downwardly
projecting stem connected to the head to be fixesltgivable by a cavity formed through
the ground surface for anchoring the indicator headr a ground surface, in which
method an element defining the stem or from whiehdtem is derived is positioned such
that an end portion thereof extends through a Fmimed through either the head or a
piece from which the head is derived and plastiordeation of the end portion and/or
head/piece is effected to create an interlock betvtbe head/piece and stem/element.

In one embodiment of the invention, the methodudek deformation of said section of
metal plate. In another embodiment of the invemtibe head comprises a substantially
flat base occupying substantially the entirety dbatprint of the head to be receivable
against the ground surface. Preferably, in thted@mbodiment, the head is a substantially

solid piece of metal.

In a preferred embodiment of the invention, saedrent is configured with a plug portion
which is sized so as to be incapable of passingugir said opening or hole such that
withdrawal of the downwardly projecting member ¢ens from the head in an axial

direction from the plug portion to the opening otéhis precluded.

Preferably, the element is further configured vétkioid and the head/piece is plastically
deformed such that material of which the head/pisamprised flows into said void to
occupy it, thereby precluding withdrawal of the dovardly projecting member or stem
from the head in an axial direction from the opegnior hole to the plug portion.
Preferably, said material flows to occupy substdiyti the entirety of said void.
Preferably, the plug portion is formed at an upged of said end portion and said void is
formed below that upper end. Preferably, the woiblounded at an upper end thereof by a
lower end of said plug portion. Preferably, thédvextends circumferentially. Preferably,
the element is configured with a radially inwardtcansverse taper defining said void.
Preferably, the plastic deformation of the headfpiés effected by applying pressure
through the plug portion. Preferably, the appiaatof said pressure through the plug
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portion effects countersinking of part of the plpgrtion in the head/piece. In an
advantageous embodiment of the invention, the glogion can thus thereafter be
machined such that what remains thereof is flugh wn upwardly facing surface of the
indicator head.

Preferably, the downwardly projecting member onsig metal.

Preferably, the metal is steel. Preferably, teelss stainless steel.

In one embodiment of the invention, the indicatsrane in which the downwardly
projecting member or stem is fully exposed. Themweardly projecting member or stem
may then be received directly into cement or adieesi the cavity to be secured thereby
when the cement or adhesive sets, such that amgghofahe head over the ground surface
is effected. Preferably the downwardly projectmgmber or stem is shaped to form an
interlock with the cement or adhesive when setthte end, the downwardly projecting
member or stem may be configured with a circumfieaiiy extending notch or channel

into which adhesive/cement in the channel can fiefore it sets.

In another embodiment of the invention, the indicas to include a casing over said
downwardly projecting member or stem, which cassigonfigured to deform against a
side wall of the cavity when forced into the cayityereby effecting anchorage of the head
over the ground surface. Preferably the downwapdbyecting member or stem is shaped
to form an interlock with the casing; to this etide downwardly projecting member or
stem may be configured with a peripherally or améerentially or peripherally extending
notch or channel which receives a complementamyméd, transversely or radially

inwardly projecting portion of said casing.

Preferably, the casing is plastic.

Preferably, the casing is moulded to the downwargigjecting member or stem.

Preferably, the casing is formed by injection maudd
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In a preferred embodiment of the invention, thedtipn moulding is effected to form, in
addition to said casing, an infill which occupiegddawnwardly opening recess defined
within the head and created by the plastic defaonaif the section of metal plate.

According to a second aspect of the present inventihere is provided an indicator

formed by a method according to the first aspect.

Brief Description of the Drawings
The present invention will now be described, by wéayon-limiting example only, with
reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a blank fomiorg a head of a tactile ground
surface indicator in accordance with a first prefdrembodiment of the invention;

Figure 2 is a schematic view showing preliminfitiing of an elongate metal
element to the blank for the purposes of formimgedal stem of the indicator;

Figures 3A to 3C schematically depict subjectbra preassembly, comprising the
blank and elongate element, to a stamping and ipgegsocess to effect coining of the
blank, thereby forming a dish-shaped piece themefiend plastic deformation of an upper
end of the elongate element to fix that elememhéopiece;

Figure 4 schematically depicts machining of aparpsurface of the dish-shaped
piece and lower end of the elongate element to Bogripping pattern and annular channel
respectively;

Figure 5 schematically depicts the formation,ifjgction moulding, of a casing
over the stem and an infill occupying a recessneefiin the head;

Figure 6 is an upper perspective view of thedattir as formed in accordance with
the first embodiment;

Figure 7 is a lower perspective view of the inthcahown in Figure 6;

Figure 8 is a cross sectional elevation view @& thdicator shown in Figure 6
installed,;

Figure 9 schematically depicts simultaneous ogittint and deforming of a section

of stainless steel plate, from which an indicatead derives, in the manufacture of an
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indicator in accordance with a second preferredagtiment of the present invention;

Figure 10 shows a dish-shaped piece formed bgtdpedepicted in Figure 9;

Figure 11 depicts preassembly of the piece showhRigure 10 and an elongate
element defining a stem of the indicator;

Figure 12 schematically depicts subjection theltegy preassembly to a pressing
process to effect plastic deformation and thusngjxof the element to the dish-shaped
piece;

Figures 13A and 13B schematically illustrate thenmer in which the dish-shaped
piece and an upper end of the elongate elementefimed in the step depicted in
Figure 12;

Figure 14 schematically illustrates the assembbated via the step depicted in
Figure 12;

Figure 15 schematically depicts machining of tegeably shown in Figure 14 to
form the steel component of the indicator manufaciun accordance with the second
embodiment;

Figure 16 schematically depicts what remains afeformed upper end of the
elongate element following the machining step depgién Figure 15;

Figure 17 schematically depicts the formation,ifjgction moulding, of a casing
over the stem and an infill occupying a recessngefiin the head in the method according
to the second embodiment;

Figure 18 is an upper perspective view of thedatdir as formed in accordance
with the second embodiment;

Figure 19 is a perspective view of a blank fomforg a head of a tactile ground
surface indicator in accordance with a third preférembodiment of the invention;

Figure 20 is a schematic view showing preliminétying of an elongate metal
element to the blank for the purposes of formingnetal stem of the indicator in the
method according to the third embodiment;

Figures 21 and 22 schematically depict subjeabioa preassembly comprising the
blank and elongate element, resulting from the stepwvn in Figure 20, to a pressing
process to effect plastic deformation of an uppet ef the elongate element to fix that

element to the piece;
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Figure 23 schematically depicts machining of aseasly formed by the step
shown in Figures 21 and 22 to form a gripping patend annular channel;

Figure 24 schematically depicts the formation,ifjgction moulding, of a casing
over the indicator stem defined as a result ostep shown in Figure 23;

Figure 25 is a lower perspective view of the iatlic as formed in accordance with
the third embodiment;

Figure 26 is a perspective view of a blank fomforg a head of a tactile ground
surface indicator in accordance with a fourth preig embodiment of the invention;

Figure 27 is a schematic view showing preliminéityyng of an elongate metal
element to the blank for the purposes of formingnetal stem of the indicator in the
method according to the fourth embodiment;

Figures 28 and 29 schematically depict subjeabioa preassembly comprising the
blank and elongate element, resulting from the stepwvn in Figure 27, to a pressing
process to effect plastic deformation and thus§pof the blank to the element;

Figure 30 schematically depicts machining of aseasbly formed by the step
shown in Figures 28 and 29 to form a gripping pattgnd annular channel;

Figure 31 schematically depicts what remains afeformed upper end of the
elongate element following the machining step degiéin Figure 30;

Figure 32 schematically depicts the formation,ifjgction moulding, of a casing
over the indicator stem defined as a result ostee shown in Figure 30; and

Figure 33 is a lower perspective view of the iatlic as formed in accordance with

the fourth embodiment.

Detailed Description of the Preferred Embodiments
The present invention is embodied in methods ofufanturing a tactile ground surface
indicator, and indicators manufactured by such wathincluding the indicators 100 and

100" illustrated in Figures 6 and 18 respectively.

A method of manufacturing indicator 100, shown imgufes 6 and 7, will now be
described. The indicator 100 comprises a headdowawardly projecting stem 10 and a

single-piece moulding 15 which defines both a aadié over the stem 10 and an infill 19
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which occupies a downwardly opening recess formetie underside of the head 5.

Manufacture of the indicator 100 commences, refgriio Figures 1 and 2, with the
formation of a blank 2, from which the head 5 isivi, and an elongate element 6, from
which the stem 10 is derived. The blank 2 comprigesection cut from 2.5mm thick
stainless steel plate. The blank 2 is circularstassuming the configuration of a disc, and
is formed with a hole 3 therethrough. Preferalhg formation of the hole 3 and the
formation of the disc perimeter are simultaneouss, bboth are formed by subjecting the
steel plate to a single punching step. The el@engbtment 6 is formed from a section of
4.5mm diameter stainless steel round bar, whictisets machined at one end such that
the element is configured with an end portion 7refuced diameter and an annular
shoulder 9. The end portion 7 has a diameter wisich fraction larger than that of the
hole 3 and is introduced into the hole 3, for exkniyy gentle tapping of the opposite end
of the element 6 with a hammer, such that the sleol® abuts one of the main faces 4 of
the blank, whereby there is formed a preassembly cbinprising the blank 2 and
element 6, in which an axially outermost end of &mel portion 7 projects proud of the

other main face 4 of the blank 2.

Referring to Figure 3A, the element 6 is then idtrced into a cylindrical cavity 20 in a
mounting part 22 of a die press 27, whereby thakbfaand exposed end of portion 7 are
presented to a frustoconical cavity 25 of the de Referring to Figures 3B and 3C, when
the die 28 is urged towards the mounting part B&,dxposed end of portion 7 and the
blank 2 are forced against the internal wall sticestof the cavity 25, comprising a flat
upper face 25A and an inclined circumferential faé8, whereby the blank 2 is deformed
so as to form a domed or dish-shaped piece 12, isingp a substantially flat central
portion 13 and a sloped peripheral portion 14 edtepradially outwardly from the central
portion 13, the portions 13 and 14 defining a doardly opening recess 8, and the end of
portion 7 is plastically deformed, thereby spregdor mushrooming to form a plug
portion 7A which is transversely too large to bavdn through the hole 3. The pressure
applied through the exposed end of portion 7, leyftite 25A, may, in addition to causing

the plastic deformation of that end, cause locdliptastic deformation of an annular
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portion of the blank 2 adjacent the hole 3 such #&deast part of the plug portion 7A is

countersunk in the dish-shaped piece.

The element 6 is thus swaged. More particulaHg, portion 13 is trapped between the

shoulder 9 and plug portion 7A such that the piEtés securely fixed to the element 6.

Next, referring to Figure 4, the preassembly, cosmpy the thus securely interconnected
element 6 and piece 12, is machined such thatcaroferential notch or channel 17 is
formed into the element 6 adjacent a lower endetiferwhereby the stem 10 is defined,
and an external profile is formed on the piece iRereby the head 5 is defined. The
circumferential channel 17 can alternatively benfed in the element 6 before it is
attached to the blank 2, without departure fromitlvention.

In the formation of the head external profile, ffreassembly is mounted in a lathe, via
element 6, and portions 14 and 13 machined sudhthibahead 5 has a smooth inclined
circumferential side face 5A and a top portion agunfed with concentric upwardly
projecting rings 104 which define a grip that reshithe likelihood of slippage when the
head 5 is stepped upon.

In this embodiment, and each of the other embodisnethe resulting assembly 30,
comprising the head 5 and stem 10, may constitateindicator in its own right.

Specifically, the stem 10 can be received dirertty adhesive or cement provided in a
cavity formed through the ground surface, wherdi®y ddhesive/cement flows such that
some of it occupies the annular channel, creatmgngerlock with the stem when the
adhesive/cement sets, to anchor the head 5 ovegroled surface. This being said, it is

preferable that a deformable casing be applieddstem, as outlined below.

The assembly 30, referring to Figure 5, is mourtean injection moulding apparatus 40
in a manner such that there is defined a mouldtgai which is bounded by the inner
surface 5A of the head 5 and by the exterior serfe@®A of the stem 10, and also bounded

by mould tool sections of the apparatus 40, whenghgtic injected into the cavity 41
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forms a single-piece moulding 15 comprising anllirff® which occupies the recess 8
defined by the dish-shaped head 5, and a casimghich surrounds the stem 10 and which
additionally covers the lower end thereof wherebypart of the stem 10 is exposed (see
also Figures 6 and 7). During the injection maoudgli plastic flows into the annular

channel 17 whereby an interlock between the mogldis and assembly 30 is created,

reliably securing the former to the latter.

The casing 16 is preferably moulded in a manneh ghat it is configured with four
axially extending ribs 16A spaced therearound & @@ervals, and a tapered lower
end 16B.

Advantageously, infilling of the recess 8 with plagto form infill 19) when the casing 16
is formed eliminates the need for a mould piecectvhivould otherwise need to be
received by the cavity, whereby the mould toolisgimplified, as will be recognised by a

person skilled in the art.

The infill 19 has a flat exterior face which isgluwith a flat annular face defining the base
of the head 5.

With reference to Figure 8, installation of the icador 100 comprises drilling of a

cavity 80 into hard ground 85, e.g. concrete, ohing the end 18B of the casing 16 into
the cavity 80 and driving the indicator 100 downa¥gr such that the ribs are compressed
radially inwardly by the circumferential cavity walntil the base of the head 5 and
underside (exterior face) of the infill 19 abut teund surface 82, the resulting frictional
and compressive engagement between the casingdliteground securely anchoring the

head 5 over the surface 82.

In the forthcoming description of the additional modiments of the invention, the same
reference numerals as have been used in relati@art®r-described embodiments will,

where appropriate, be used to denote and reféeteame or corresponding features.
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Manufacture of indicator 100, shown in Figure ttBaccordance with a second preferred
embodiment of the invention is the same as foirideator 100 except with respect to the
manner in which portions from which the head areinsderive are formed, brought
together and fixed together. In this embodimeeterring to Figure 9, the section of
stainless steel plate 2' from which the head 5vderis simultaneously cut out from steel
plate and deformed, in a combined punching andrdefg/coining operation whereby
circular piece 12'is formed, as illustrated indfg10. The operation is effected by way of
an apparatus 27' comprising a die 28' similar ® die 28 except that is additionally
comprises an inner cylindrical cutter 29A, for fangy the hole 3, and outer cylindrical
cutter 29B, for forming the perimeter of the piek® and further comprising a part 22'
similar to the part 22 except that it is formedhnét shallow recess 20', which receives a
portion of the cutter 29A once it has been drivieough the plate section.

Referring to Figure 11, the elongate element &rpio being received by piece 12, is
formed with annular channel 17 and configured aupper end thereof with a shallow

head 6A, defining a radially outwardly projectingrige, and an undercut 6B, preferably
defined by a taper, immediately below the head GAthis embodiment, the element 6 and
piece 12 are brought together by introducing admoténd of the element 6 through the top
end of the hole 3 and passing the stem-defininggédhe element through the hole 3 such
that the underside of the head 6A is received agaie top face of the piece 12 and the
undercut 6B is located within the hole 3 wherebyetines, as shown in Figure 13A, a
void 6C between the surface of the taper and thedrical internal face which defines the

hole 3. The hole 3 has a greater diameter thaherprevious embodiment, such that the
stem-defining part of the element can be passeéttireugh. Referring to Figure 12, the
preassembly thus created is mounted in a pressa2iith is similar to the apparatus 27,

comprising a part 22 which receives the elemennh® ia received against the bottom
surface of the upper portion 13, and a part 23 Wwiscreceivable against the top of the
head 6A, the working face of the latter part irsteimbodiment comprising solely a flat

face 25C. The part 23 is then urged toward thé 3i3ror vice versa, whereby the

face 25C and head 6A are forced against each atbeh, that an annular portion of the

piece 12 adjacent the undercut 6B is plasticallpmeed (and the piece 12' thus swaged)
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and the material forming that portion is displasedas to occupy the undercut and such
that a bottom section of the head is countersurntkenthus-deformed central portion 13,
whereby a plug portion 7A which is transversely ka@e to be drawn through the hole 3
is formed, as shown in Figure 13B. The undersidd® head, the taper and the material
occupying the void 6C together define an interladiereby the piece 12 is securely fixed

to the element 6.

The thus-formed assembly, shown in Figure 14, és timachined, as shown in Figure 15,
to define the external profile of the head, inchglthe smooth, inclined circumferential
side face 5A and the top 5B formed with the gripmpasing concentric upwardly
projecting rings 104. Advantageously, because phe&g portion 7A' is partially
countersunk, as described above, it can be maclsmel that what remains of it is flush
with an upwardly facing surface of the head 5,rasn in Figure 16.

Referring to Figure 17, the moulding 19 is themfed in exactly the same manner as
described for the indicator 100.

It will be noted that, in first and second embodittse part of the piece 12 or element 6 is
deformed plastically to effect fixing of the piet2 and element 6 together. In indicators
formed in accordance with variants of these embedis) which variants also fall within

the scope of the invention, the attachment betwbenrhead and stem is effected in an
alternative manner — e.g. by welding or fusionthere is no stem whatsoever and the
indicator head, formed by deformation and machinim@nchored over the ground surface
in an alternative manner - e.g. by adhesive betwkerhead underside and the ground

surface — the indicators.

The head 5 can vary in size and thickness. Thigglsaid, it is generally preferable that,
in all of the embodiments, the lower end/base ef llead have an outside diameter of
about 35mm, the upper end of the head have a ddamkabout 25mm and the head have
a height of 4-5mm, whereby the indicator can convalyh relevant prescribed standards,

including Australian Standard 1428. The inventas fiound that the steel plate section



10

15

20

25

30

H:\tld\Interwoven\NRPortbNSNGDCC\TLD\107114_1.doi8/2017

-14 -

thickness being 2.5mm (at least) is sufficient éonpit, advantageously, machining of the
piece 12, coined from that section, to form theemdl profile of the head 5 in the
indicators 100 and 100'".

Manufacture of indicator 200, shown in Figure 2baccordance with a third embodiment
of the present invention will now be described.e Tidicator 200 also comprises a head 5,
a downwardly projecting stem 10 attached to thedhBa and a moulding defining
casing 16 over the stem 10.

The interconnection between the head and stemsrethbodiment is effected in the same
manner as in the manufacture of indicator 100. &l@x, formation of the generally
frustoconical shape of the head 5 in this embodimgmes not comprise plastic
deformation/coining. Instead, referring to Figui@sto 22, the blank 2 is punched from
thicker steel plate, preferably having a thicknes5-6mm and, once the elongate piece 6
has been fitted thereto, the resulting preasserblis pressed, using apparatus 27", in a
manner such that the end portion 7 (which in tinbediment is longer such that its end
protrudes from an upper end of the blank 2) mushsdspreads out and preferably also an
annular portion of the blank 2 adjacent the hop#a3tically deforms such that at least part
of the thus-formed plug portion 7A is countersunkthe blank (in generally the same
manner as described for the indicator 100). Waflerence to Figure 23, with the blank 2
now securely fixed to the piece 6, machining isntlearried out such that the external
profile of the head 5, comprising the side faced@® top portion 5B having the gripping
pattern comprising rings 104, is formed. In thenofacture of both the indicator 200 and
the indicator 100, assuming that manufacture ire®lthe aforementioned countersinking
of part of the plug portion 7A, the machining cadyantageously, include machining of an
upper end portion of the plug portion 7A to fornfla upwardly facing surface that is
flush with an annular surface portion adjacentdtemhich is formed by machining the
blank 2. In this embodiment, the head 5, havingbeen formed by coining/deformation,
comprises a solid piece of steel having a flat braseivable directly against the ground
surface; it does not include downwardly openingessc8. Accordingly, referring to

Figure 24, the injection moulding is effected teate only casing 16, since the flat base of
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the steel piece defines an end of the mould cavity.

Manufacture of indicator 200", shown in Figure 38, essentially the same as the
manufacture of indicator 200 with respect to fororatof the head 5, which does not
comprise plastic deformation/coining but insteadfeming to Figure 26, comprises
punching the blank 2 from thicker steel plate, @rably having a thickness of 5-6mm.
The manufacture of indicator 200' differs with respto the manner in which the portion
from which the stem derives is formed and the adenection between the stem and head
is formed, and is consistent in this regard wita thanufacture of the indicator 100', as
will be apparent from the following description. eferring to Figure 27, elongate
element 6 is formed with annular channel 17 andigored at an upper end thereof with a
shallow head 6A, defining a radially outwardly majng flange, and an undercut 6B,
preferably defined by a taper, immediately beloe tiead 6A, the element 6 and blank 2
are brought together by introducing a bottom enthefelement 6 through the top end of
the hole 3 and passing the stem-defining part efeflement through the hole 3 such that
the underside of the head 6A is received againstttip face of the blank 2 and the
undercut 6B is located within the hole 3 wherebgefines a void, essentially the same as
void 6C shown in Figure 13A, between the surfactheftaper and the cylindrical internal
face which defines the hole 3. The preassemblg treated, referring to Figures 27
and 28, is mounted in apparatus 27", and theZ&€eand head 6A are forced against each
other, such that an annular portion of the blarddjacent the undercut 6B is plastically
deformed and the material forming that portion ispthced so as to occupy the undercut
and such that a bottom section of the head 6Austeosunk in the thus-deformed central
portion whereby a plug portion 7A which is transeady too large to be drawn through the
hole 3 is formed, as shown in Figure 31. The wsiderof the head, the taper and the
material occupying the void 6C together define aterlock whereby to create the

interconnection.

The thus-formed assembly is then machined, as shWwigure 30, to define the external
profile of the head, including the smooth, inclineiccumferential side face 5A and the

top 5B formed with the grip comprising concentripwardly projecting rings 104.
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Advantageously, because the plug portion 7A' igigdhr countersunk, as previously
described, it can be machined such that what resvddiit is flush with an upwardly facing

surface of the head 5, as previously described.

Referring to Figure 32, the moulding 19 is themfed in exactly the same manner as
described for the indicator 200.

In the embodiments which have been described &strated, the entirety of that part of
the head which is visibly exposed when the indic&anstalled is defined by or formed
out of the metal component which is machined andéomed/stamped. However, in other
embodiments, part of that visually exposed part,mathout departure from the invention,
be defined by another component; for example, gahof the finished indicator may be
formed so as to include an infill, e.g. comprisocagborundum, which defines an anti-slip

top surface of the head.

While various embodiments of the present invenhame been described above, it should
be understood that they have been presented byfvayample only, and not by way of
limitation. It will be apparent to a person skillan the relevant art that various changes in
form and detail can be made therein without depgrfrom the spirit and scope of the
invention. Thus, the present invention shouldb®timited by any of the above described

exemplary embodiments.

Throughout this specification and the claims whiolow, unless the context requires
otherwise, the word "comprise”, and variations saglicomprises" and "comprising"”, will
be understood to imply the inclusion of a statedgar or step or group of integers or steps

but not the exclusion of any other integer or stegroup of integers or steps.

The reference in this specification to any prioblpzation (or information derived from it),
or to any matter which is known, is not, and shawtl be taken as an acknowledgment or

admission or any form of suggestion that that ppablication (or information derived
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from it) or known matter forms part of the commoengral knowledge in the field of

endeavour to which this specification relates.
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The claims defining theinvention are asfollows:

1. A method of manufacturing a tactile ground stefandicator which comprises a
head configured to lie fixed over a ground surfate method comprising plastically
deforming a section of metal plate to form a dikhged piece and machining an exterior

of the dish-shaped piece whereby an external profisaid head is formed.

2. A method according to claim 1, wherein the secthf metal plate is substantially

simultaneously cut from flat metal plate and plzaty deformed to form said piece.

3. A method according to claim 1, wherein the sectf metal plate is cut from the
flat metal plate to form a blank and the blankhisreafter plastically deformed to form said

piece.

4. A method according to claim 2 or 3, wherein s&dtion is punched from said flat
metal plate.

5. A method according to any one of the precediagns, wherein said section is

coined to form the dish-shaped piece.

6. A method according to any one of the precediagns wherein said section is

forged to form the dish-shaped piece.

7. A method according to any one of the precediagns, wherein the dish-shaped
piece is formed so as to have a substantiallycigitral portion and a sloped peripheral

portion extending radially outwardly from the cexhfportion.

8. A method according claim 7, wherein said heasl d@amooth inclined peripheral
side face and said machining comprises machiniegp#ripheral portion to define said

side face.
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9. A method according to claim 7 or 8, wherein daged is configured with a grip

and the machining comprises machining the centrdign to form the grip.

10. A method according to claim 9, wherein the grgmprises concentric upwardly

projecting ribs.

11. A method according to any one of the precedilagms, wherein the section is
substantially circular, whereby the dish-shapedeis generally frustoconical and the

head is generally button-shaped.

12. A method according to claim 11 as appendedlaonc10, wherein the ribs

comprise rings.

13. A method according to any one of the precedlagns, wherein the machining is
effected such that the grip includes or is defibgdan upwardly projecting lip which is
coincident with or closely adjacent to an upper ehdn inclined peripheral side face of
the head.

14. A method according to claim 13 as appendedainncll or 12, wherein the lip is a

ring.

15. A method according to any one of the precediagns, wherein the head is formed
such that a lower end of a peripheral side wallrdbfe has an outer diameter of
about 35mm and an upper end of the peripheral sidié has an outer diameter of

about 25mm.

16. A method according to claim 15, wherein thedhsaformed such that it has a
height in the range of about 4mm to about 5mm.

17. A method according to any one of the precediagns, wherein the indicator is

manufactured so as to include a downwardly prajgcthember or stem connected to the
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head to be fixedly receivable by a cavity formeatigh the ground surface for anchoring

the indicator head over the ground surface.

18. A method according to claim 17, including coctiteg an element defining the

member/stem or from which the member/stem is ddrit@ a piece defining the head or
from which is derived an external portion of thatherranged to be visibly exposed when
the indicator is anchored, to effect the intercatioa between the head and the

member/stem.

19. A method according to claim 18, wherein thenaet is positioned such that an end
portion thereof extends through an opening formekobugh the piece and plastic
deformation of the end and/or piece is effectedréate an interlock between the piece and

the element.

20. A method according to 18 or 19, wherein themelat is connected to the

head/piece before the machining.

21. A method according to claim 20, wherein thdgibaped piece is mounted via the

element to an apparatus used to effect the machinin

22. A method according to any one of the precedalgms, substantially as

hereinbefore described with reference to the drgsvand/or examples.

23. The tactile ground surface indicator manufaxdulby a method according to any

one of the preceding claims.
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