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This invention relates to an apparatus and method for renovating

5  synthetic playing surfaces parﬁcularly, but not exclusively, sports surfaces such

as synthetic grass tennis courts, synthetic bowlmg greens and synthetic playing

fields. ~ Such playing surfaccs gcncrally include an artificial turf which is

infilled with a layer of sand or other partxculatc matcnal as part of their
structural make-up. )

This layer of sand becomes compacted through use and also becomnies

contaminated with dust and dirt. The compacted layer substantially reduces

correct drainage of the surface, is harsh on the feet and can be very slippery

when wet. Accordingly, these playing surfaces require renovation from time

15 to ime.

An apparatus for renovating such playing surfaces is disclosed in the
present applicants’ PCT application W092/20Z72. This apparatus utilises a jet
" of compressed air to loosen the layer of particulate material. In one
20  arrangement, the loosened material enters a separation device in which
_ relatively lightweight dust and dirt particles are separated from the coarse,
relatively heavy, particulate material which is then returned to the synthetic
surfaa This device works extremely well when the particulate material is dry.

If, however, the particulate material is wet, it is difficult to effect any dust or
25  dirf separation and in another arrangement disclosed in WQ92/20272 an
alternative head is used which merely cffccts dislodgement of the layer.of
particulate material and returns it to the playmg surface, including the dust and

" dirt. Whilst this is not ideal, it at, least decompacts the surface and thus effects |

a degree of renovation. e
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when wet .- Accordi ngly, these playing surfaces require renovation fromtine
to time. An apparatus for renovating such playing surfaces is disclosed in
sthe present applicants' PCT application W92/20272. This apparatus utilises
a jet of conpressed air to | oosen the,layer of particulate material. In one
arrangenent, the | cosened naterial ?ers a separation device in which -

relatively Ii t and d| particl es..are he
coarse, relat %5/"5 9{: ﬂbeag? Wgcéuﬁ tthg ?ﬁ“&ﬁ% {cﬁef"sv?(?g%/zfrog??r%ed to
the synt Rgad theSeffe@sR u}EhthS oﬂappsﬁ:ﬁmkmzﬁitéd iR to R lpridrival tskee of
particulate material is dry.

compressor which can be deployed in conjunction with the apparatus to supply

the required amount of compressgd air. Consequently, the time taken to

5  renovate a given playing surface is relatively large. .

Another disadvantage is that already referred to, riamcly the less than
100% renovation achieved when the playing surface 1s wet.

10 ' According to the present invention there is provided an apparatus for
renovating a synthetic playmg surface. In accordance with one embodimeént
thereof the apparatus comprises means for dxslodgmg and entraining particulate
matter layered on a synthetic playing surface, said apparatus comprising a = =
plenum chamber having a compressed air inlet and a plurality of air outlets"

15  through which air can be expclled atan inclincd angle against a playing surface
so as to dislodge partxculate matter layered thereon and to direct it toward a
collection chamber, wherein the apparatus includes plenum chamber drive
means which imparts a periodic motion to the plenum chamber relative to said
apparatus, and substantially in the plane of said plurality of air outlets,

20

In accordance with a further embodiment, the apparatus compnses means
for dislodging, entraining and collecting coarse and fine particulate matter
layered on a synthetic pléying surface, said apparatus compﬁsing a plenum
chamber having a compressed air inlet and a plurality of compressed air outlets

25 through whi.ch alr can be expelled at an inclined-angle ggainst a piﬁying surface
$0-%s to dislodge particuldte matter layered thereon and to direct it into a
collection éham’b‘er, said collection chamber including a first screw conveyor

for removing coarse particulate matter from within said collection chamber.
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'If, -however, the particul ate materialis wet v TP T AT t o et FEetany -+
dust or di rt separation and in another arrangement di scl osed in W92/20272

»an.alternative head is used which nerely eff t of the |ayer
of particulate material and returns it to th H ce, including
the dust and dirt. Wiilst this is not ideal, corrpacts the

surface and thus effects a degree of rgnovatlon

Embodiments of the pl:csent invention w_111 now v be described, by way of

example, with reference to the accompzinying drawings in which:

Figure 1 shows a side view of a renovating appafatus according to the
5  present invention mounted on a tractor;
Figure 2 show§ -a.rear view of the renovating apparatus of figure 1;
Figure 3 shows a schematic rear view of a plenum chamber and air
supply system of the rcnovating' apparatus of claim 1; |
Figure 4 shows a schematic rear view of the plenum chambér drive
10 - mechanism of the renovating apparatus of figure 1;
Figure 5 shows a' schematic end view of the plenum chamber and
collection chamber of the renovating apparatus of figure 1; .
' Figure 6 shows a schematic plan view of the collection chamber and
screw'convcyor system of the renovating apparatus of figure 1;
15 . Figure 7 shows a schematic diagram of an end view of the screw
conveyor system; and | ‘
Fxgure 8 shows a schematxc view of dust extraction and filtering
apparatus sm_table for application to the renovating apparatus of figure 1.

20 With reference to figures 1 and 2 there is shown a renovating apparatus
10 which is mounted on, or formed as an integral part of, a tractor 5. Any
suitable fo.rm of vchicle or conveyance may be used in place of tractor 5, and
the renovating apparatus 10 might alternatively be prov1ded with 1integral

: _.wheels steering and propulsion means.

25 -3
| The renovating apparatus includes a first structure 11 which houses a
compressed air jet systerﬁ to dixfect high pressure air at a playing surface 1 over

: which.thc vehicle is travelling in a forward dirccﬁon (toward the left as shown
in figure 1). Compregiscd air is sui:plicd to the structure 11 by way of flexible

30  supply pipes 12. The first structure 11 also includes a collection chamber

. 10224965110
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One of the disadvantages of the apparatus disclosed in W92/20272 is that
:the effective width of apparatus is limted due to the practical size of 5
conpressor which can be deployed in conjunction with the apparatus to
supply the required anmount of corrpresse%l air. Consequently, the tine taken

to renovat n pl.ay surface is _relatively |larg not he
di sadvant a@Sth?ﬁéﬁgam%aﬂrmw drurtigul aﬁa&‘i‘éﬁ?"y Eg%é H Si@fémdlo
renovat i OngRENIRY §a Aag s NodrfiePt SHEERE. the &Fﬁogmgs;&nggg' 14 sy8ednpe

present invention t I'S provi an appar at us ting-a synthetic
playing suEkhwtqurliamgcamntedftorthdhpbedmmnmfdhc first structure 11 for

carrying air and fine, airborne particulate material to an accumulation unit 14

5 and exhaust filtration unit 15.

With reference to ﬁgureé 3 and 4, an embodiment of the compressed air
jet system will now be described. A plenum chamber 20, which is pr‘cférably
an elongate cylinder closed at each end, includes a plurality of air inlets 21
10  each of which is coupled to one end of a éompressed air supply pipé 12. The
otﬁer end of eaclr respective compressed air supply pipe 12 is connected tg a
supply manifold 22 for the distribution of the compressed air to each supply
pipe. An aif cock 23 may be provided on the manifold 22 for isolation of the
source of compressed.air which is not shown in the figures. The compressed
15  air source may be provided on board the vehicle 5 which conveys the
renovation apparatus 10, but preferably,. owing to the size and weight of the
compressed air generator it is remotely located off the playing surface and
coupled to the renovation apparatus by trailing flexible pipe 25. The plenum
‘chamber 20 includes 2 plurality of pin hole outlets 24 on the underside thereof
20  which are directed downward and, with reference to the direction of travel of
figure. 1, slightly backward toward a colleétion chamber to be described
hereinafter. The pin hole outlets are, in a presently preferred embodiment,
approximately 1.5mm in diameter. The flow of compressed air through the
system is indicated by way of 'thc.arrows_ on figure 3. A supporting bar 36
25  couples each air inlet 21. '
o The plenum chamber 20 and pin hole outlets 24 can also be configured
separately, so that individual jét nozzles can be screw-threadedly or otherwise
fited to a universal design of plenum chamber. Advantages of this
30  configuration are numerous, but specifically allow that: blocked jets can be
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entraining particulate matter |layered on a synthetic playing surface, said
apparatus 15 conprising a pl enum chanber having a conpressed air inlet :
*and'a-plurality of air outlets through which, in use, air can be expelled
at an inclined angle against a playing surface so as to di sl odge.

parti cul at epsERia8ly g@g‘a‘ﬁm@ S lRd] 18 es“ﬁ SHuaREd ol rf,oa@mgrﬁieﬁumﬂa%“?gh

chamber, V\/nerel n the appara enum cha I ve neans
i mparts a p& Ebicdﬂmmﬁh afshe becnha@mum pxb&trhhiy mfmmmlm'litma?.@hmensx%ﬁl d

appar at us n ne ai i air outlets.
I n" accor dan%ealvm ‘#E%Qbfsﬁ%% %‘91 rfg’rllfets ?%'e ’i‘p E‘?%f ‘Eﬂ’igﬂg‘r'“?‘ﬁellm;es a
39' : egt i on ﬁgmiﬁ?eknﬁﬂélycgﬁhﬁﬁt | For G efBcind lédg%ﬁ d}abrenﬁm LG SE 4
islo an
gSe preferred embodiment of 2.2m, a compressed air supply of approximately 175
htres/sec is required wl'uch is delivered through four supply pipes 12 at a

prcssurc of 100—120psi (= 690—830 kPa).

- With reference to figure 4 there is shown an exemplary mechanism for
10 imparting a reciprocating motion to the plenum chamber 20. Plenum chamber
20 (shown in dotted ‘outline) ‘is mounted within structure 11 by way of the
supporting bar- 36 to which is rigidly attached plenum chamber inlet 21.
Chamber inlet 21 passes through an elongate aperture 37 in a cover piate of
structure 11. Supﬁorﬁng bar 36 is attached to a base plate 38 of the structure .
15 11 by way of a rocker arm 39 and associated pivot brackets 39a, 39b, which
allows substantially planar movement of the supporting bar 36, plenum chamber
intets 21 and plenum chamber 20. The clongate aperture 37 is sufficiently long
to accommodate the magnitude of oscillation of the plenum chamber 20. The
direction of oscillation is to the left and right as shown in figure 4. A ﬂywhccl
20 30 is driven by, for example, a pulley 32 connected to the drive shaft 31 6f the
tractor 5 which rotates, for example, at approximately 1000 rpm. A connecting
rod 33 is pivotally mounted on flywheel 30 in an off-axis position 34 which
imparts a reciprocating motion to coupling 35 to which it is pivotally mounted.
_ Coupling 35 is attached to the supporting bar 36 on an upper surface thereof.
25 Flywhe_cl 30 may be driven by other means well known in .thc_an, such as by
electric motor. There may also-be provided speed control means to vary the.
,' :_...f.frcqucncy of oscillation of the plenum chamber which, in a presently preferred
- embodiment is 300 cycles per minute (5Hz). The frequency of oscillation could

be varied as a function of the forward speed of the vehicle 5 conveying the

TTT——
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i nvention will

er fromwithin said collection chanber.

——— s

entrai ned fromsaid synthetic playing surface, ﬁcexhanber
THCT UOT Ny O 28 ———frrsr—gorowsanyeyar_for mmo ticulate.
ey

now be described, by way of exarrpl e, with reference to the

acconpanyi ng draw ngs i n which:

900

10

15

20

30

discarded and replaced; the size of the jets may be réadily altered to suit

different playing surfaces and conditions; worn out jets can be. 'replaccd

without replacement of the entire plenum chamber; Jets can be maniifactitved
very precisely and to higher specification than is possible or ccon_omicai when
integrally formed with the plenum chamber — for-exampie, the jets can be
hardened to give protection from the highly abrasive silica sand with which
they will continually be bombarded. |

A phrticular problem with prior art systems is the time taken t_o renovate
a given area of playfng surface. It will be appréciatcd that the time taken to
renovate a playmg surface is determined in part by the operational width of the

apparatus 10 le. the effective length of the plcnum chamber 20 in which pm '

hole outlets 24 are provided. Increasing the length of the chamber and thereby
increasing the number of pin hole outlets 24 has the effect of increasing the
area of playing surface covered with each traversal thereof by the vehicle 5, but
in order to maintain the opcraﬁonal cffeétivcness of the compressed air jets, it
1S necessary to increase the volume of compressed air being sﬁpplied to -thc
plenum chamber 20 commensurately with the increased number of pin hole
outlets 24. " In many instances, the use of larger air compressors is simply not

.practica.ble or is prohibitively expensive.

It has been determined that increasing the separation of the pin hole

outlets 24 (ie. decreasing the number per unit length of plenum chamber) while

_ increasing the length of plenum chamber 20 in order to avoid the requirement

~.of a larger air compressor inevitably degrades the renovating action of the

apparatus. However, in accordance with one aspect of the present invention,
this degradation is mitigated, and a substantial improvement in performance of
‘the renovating apparatus is achieved by increasing the effective length of

plenum chamber while maintaining the same number of pin hole outlets 24,

together with providing oscillation of the plenum chamber 20 in a direction

| 1022568110
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Figure 1 shows a side view of a renovating apparatus according to the o
-pregentllnvention mounted on a tractor; Figure 2 shows.a rear view of the
renovating apparatus of figure 1; Figure 3 shows a schematic rear view-of a
pl enum chanber and air supply systemof the renovating apparatus of claim
1; Figure 4 shows a schematic rear view of the plenum chanber drive
~ mechani sm of the renovating apparatug of figure-1l; Figure 5 shows a

schematic end _view of the plenum chanber and | 1 ect] '
r enovat | FREONPBAL APPITatRs flpg ul@ 2 presently preferrgé) cmet; ir%réng Igl?gt%gxr'ngtd the

speed of the renovating apparatus is approximately 3m/inin.-

_ It will be understood that the benefits of having a rapidly varying

5  horizontal position of the pin hole outlets 24 maj be effected by other
mechanisms which im;;aft-any suitable periodic rhot_ion to a plenum chamber:

for example a circular or orb'it.al motion is also within the scope of the present

invention.

10 In one embodiment of the present invéntion,. the oscillating plenum
chamber 20 may be provided in conjunction with a collection chamber whith
provides a separation manifold such as that described in WO'92/20272,' and in
particular as shown in figures 1 and 2 of that document. With this
arrangement, coarse and fine pa-rticulatc matter is separated by means of tﬁe

15 differénce in momentum which has been imparted to the particulate matter by
the compressed air jet systcrh. Coarsé particulate material (eg. sand) is .
entrained by the air flow into the collection chamber and, by way of baffles,
is entrained along a first path to be redeposited back onto the playing surface.
Fine particulalc material (eg. dirt and dust) is cnuﬁncd by the air flow into the

20 collection chamber and, by way of baffles, is entrained upward along a.secoﬁd
path through the collection chamber and into ah exhaust port via which it is

accumulated in a suitable containment vessel for subsequent disposal.

N As has been previously described herein, such an arrangement does not

25 “'always producc. optimum results when the playing surface upon which
renovation is being carried out is wet. In such a situation, it has been shown

that it is preferable to collect and retain both the coarse and fine particulate

material dislodged from the playing surface, and to subschcntly deposit a fresh

layer of sand or other suitable material onto the playing surface. . ——*- o
30 - i
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Figure 6 shows a schematic plan view of the collection chanber and screw
conveyor system of the renovating apparatus of figure 1; Figure 7 shows a
&chemati ¢ di agram of an end view of the screw conveyor system .and Figure 8
shows a schematic view of dust extractiog and filtering apparatus suitable
for application to the renovating apparatus. of figure 1. Wth reference to

figures 1 and 2 fhekeoidantd With AAIrB \hbomenpef tlelsredéht Whveitions therent ed
on, or forned as an integral part_of, a tractor 5. Any suitable form of

‘vehicl e or dbpeyidedneans fios collectingbpthathe caarse-and Gt partipgate material
which has been dislodged from the playing surface by the action of the

compressed air jets and accumulating this material for disposal or cleaning

5  and/or further segregation.

The operation of a collection chamber according to one aspect of the
present invention, and in conjunction with the cooperative action of the
compressed air jets will now be described with reference to figures 5 and 6.

10 Figure 5 shows a diagrammatic cross-sectional end view of the plcnuxﬁ chamber
20, air inlet 21 and a flexibie supply pipe 12. Supporting bar 36, elongite
aperture 37, base plate 38, rocker arm 39 and pivot brackets 39a and 39b are
also shown. The pin hole outlets 24 in plenum chamber 20 are directed

| -downward and slightly tdward -the collection chamber, prefcx_"ably at an angle

15  in the range 30° to 75° with respect to the playing surface. In the presently
preferred embodiment of ﬁgux.'c 5, the aﬁgle is between 60° and 75°.

~ Collection chamber 40 comprises an ejongate semi-cylindrical structure

of similar llength to the plenum chamber 20 and substantially parallel thereto.

20  The chamber 40 includes a longitudinal inlet aperture 41 located proximal to
~ the plenum chamber 20, the aperture have a lower lip 42 projecting toward the
plenum chamber 20. The lip 42 is adapted to assist in the entrainment of
dislodgcd particulate matter into the collection chamber 40, the particulate
matter having been ejected from the playing surface 1, as indicated by the

2S5  arrow, by the action of the compressed air jets. The collection chamber 40
;,,ipcludes aﬁ upper portion 48 and a plurality of outlét apertures 43 located
thereabove, in the top of the colléction chamber 40. The upper portion 48 and

outlet apertures 43 allow egress of air and an'bornc fine particulate material

such as dust and dxrt into an exhaust system to be described hereinafter.
30 : R
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the renovating apparatus 10 might alternatively be provided wth integral
Mheel s, steering and propul sion means. .The renovating apparatus includes a
first structure 11 which houses a conpressed air jet systemto direct high
pressure air at a playing surface 1 over which the vehicle is travelling in
a forward direction (toward the left as shown in figure 1). Conpressed air
is supplied to the structure 11 by way 9f flexible supply pipes 12. The

first structure 11 also includes a collection_chanber .
Collection chamber 40 also includes a first screw conveyor 44 axially

" mounted therein, best viewed in figure 6. Figure 6 shows a schematic plan
view diagram of the collection chamber 40 and plenum chamber 20. First
screw conveyor 44 is driven by a chain drive mechanism housed within a cover

5  plate 45 (figures 1 and 2). The chain drive (not_ shown) 1s connected to. one
end of a longitudinal drive shaft 46 (figure 2) which is driven by the drive shaft
31 of the tractor 5 through an axie box 47. In a presently preferred
embodiment, the tractor drive shaft rotates at approximately lOOQ pm, and .
with appropriate gearing in (axle box 47 and the chain drive) céus_csh; rotation
10 ofthe ﬁfst screw conveyor 44 at an approximate speed of 200 rpm. It will be
understood that an altérmative powcr source may be used. First screw conveyor
44 is rotated. in such a direction as to convey the coarse pgrticulatc material
collected on chamber 40ina right hand direction as viewed in figures 2 and 6.
With further reference to figure 5, lip 42 includes a raised portion 42a which
15 is of sufficient height to retain sand in the lower portion of the collection
volume. In practice, the rotational moﬁon of the first screw conveyor (in a
clockwise direction as viewed in figure 5) causes the coarse parﬁculafe material
to be swept backwards and away from the lip raised portion 42a and to find a
non-horizontal level as dépictcd by sand 49 in figure 5.
20 N |
At the longitudinal end of collection chamber 40 which is opposite to the
chain drive cover plate 45 there is an exit chamber 50 into which the particulate
material is deposited by the first screw conveyor 44. Preferably, exit chamber
. 50 forms the lower end of a second screw conveyor 51 which is mounted
25" “4within a cylindrical césing 52 (see also figure 7). Sccoﬁ_d screw conveyor 31
is driven by a chain drive mechanism 54 at the upper end of a second drive
shaft 55, the second drive shaft 55 being coupled at its lower end to
_longitudinal drive shaft 46 (sce figure 2). )

" This Sheet Has Been Replaced

10225564110

. F -. - .
6003 ' L . XVID YALLod ¥ : TOZ2SS6STTIOE  9T:ST 96, 20/12




4 (described herei nafter) to receive particulate matter which has been
di 5l odged from the pl aying surface 1 by the action of the conpressed air-
jet system Exhaust pipes 13 are connectéd to the upper portion of the
first structure 11 for carrying air andl®ine,

ai rborne particulate materi al

to an accunul ation unit 14 and exhaust filtration unit 15. Wth reference

‘to figures 3 andSécorahsareivoctinveyor 51 it helicedupeasdiy aid fgratardlysfrom the |

be d i bed. A pl hanber 20, '
© gescrl eijower énd at an gpgrox?r;latc ang\i\,n IO? g5 b%o'the fP ar}'%)é surface (see figure 1)

15 -

0T0 3

10

20

30

which enables the coarse particulate matenal dlslodged from the playing surface
1 to be raised to sufficient height that it can fall into an appropnate receptacle

(not shown) positioned beneath an outlet 53 of cylindrical casing 52.

Preferably, the receptecie is a wheeled open-top tipper truck or trailer which
can be pushed along in front of the first structure 11.-

The dislodged coarse particulate material may then be disposed of, and .‘
'a separate sand spreading apparatus used to replenish the playing surface. Such

an apparatus could be towed by or otherwise attached to the renovation

apparatus. _

With reference to figure 8 there is shown a schematic diagram of the
exhaust system. .As prevxously descnbed during the renovatxon process, a
substantial quantity. of both coarse (eg sand) and fine (eg. dust and dirt)
particulate material is- dlslodged from the playing surface 1. The coarse
particulate material is sufficiently massive to fall into the collection chamber
and be conveyed therefrom by the screw conveyor as descnibed. Airbomme
particulate matenal is carried into the. upper portion 48 of the coilectmn
chamber 40 where 1t is entrained through outlet apertures 43 by the air flow.
Eefore venting the air to atmosphere, it is necessary 'to filter out all the dust
and dirt to prevent its re-aepositiod on the playing surface and also to avoid

unsafe and unpleasant working conditions personnel operating the renovation

. apparatus.

s

Each outlet aperture 43 is connected to one end of a flexible exhaust pipe

60 (ie. corresponding to one of pipes 13 1n figures 1 and 2), the other end of

which is ceupled- to an exhaust manifold 61 (see also figure 2). Exhaust

manifold 61 directs the airborne particulate material into a cyclone chamber 62

now
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an elongate cylinder closed at each end, includes a plurality of air inlets -
21 each of which is coupled to one end of a conpressed air supply pipe 12.
The ot her end of each respective conpressed air supply pipe 12 is connected
to a supply manifold 22 for the distribution of the conpressed air to each
supply pipe. An air cock 23 may be provided on the manifold 22 for-
i sol ation of the source of conpressed dilr which is not shown in the
figures. The conpressed air source may be provided on board the vehicle 5

whi ch conveg@prismg amavist Port & sapansion (elumetiploctliavsleselestian of #1g he
o178 and et ofirdly UGS BESRARh 3FmdCRPEALY prtickihed SHRERLY shEFHEd O f
cyclone chamber. The base of the cyclone chamber includes an open ended
conical section 65 fo_r.funnelling particulate material down into a collection bag
5 66 attached to the chamber by a suitable 'fechnique. The air is cxh;;nsteci from
the cyclone chamber 62 by way of a downwardly projecting outlet pipe 67

which leads to exhaust filtration unit 15. -

Exhaust filtration unit 15 comprises a manifold 70 with an inlet 71
10 coupled to the outlet 67 of éyclonc chamber 62, and a plurality of outlet vents
72 to which are cotpled filter socks 73 of fine mesh fabric to retain any

remaining airborne particulates.

As stated, the use of the oscillating plenum chamber increases | thf;a

15 effecﬁve area of playing surface covered with each traversal of the vehicle 5
over that achieved by a non-oscillating plenum chamber. However, the
effectiveness of the compressed air action on the playing surface is also
enhanced by the oscillation, and thus need not only be used to increase the

width of the apparatus. Thus the oscillating plenum chamber has utility in

20 i_mproving the performance of smaller machines suitable for renovati'ng smaller

area playing surfaces such as tennis courts and the like.

However, when renovating smaller area playing surfaces, the rélative

importance of the variéus features is altered. In particular, access to tennis

25 *~%ourts and the like can be restricted by the width of the court gate unless some
fencing is removed. Thus the embodiments described above may be adapted

to include a smaller renovating apparatus 10 which is detachably mounted orfto

a small tractor 5.
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coupled to the renovati on apparatus by trailing flexible pipe 25. The

pl enum chanber 20 includes a plurality of pin hole outlets 24 on the
tnder $i de thereof which are directed downward and, with reference to the
direction of travel of figure 1, sllghtlleackward toward a collection

chanber to be described herei nafter The pin hole outlngz ar d

presently preferr edn disoeasae the r@wﬁaﬁgm@wﬂi mambe %!FFé{ aRa "Tﬁ'é“?u)’ow
of corrpressed | e frebBGoIRE"

figure 3. A suppoedtl n@ig&ﬁ'—g@ coup e Z‘%ig%q“lal G %chi{-ﬁvqéi ghre g lnun%%c arrber

20 and pin hotracwitt | ets 24 can al so be conflgured

5 With sucha smaller scale apparatus, it may be prefcrablc to chmmate
at least one screw conveyor mechanism 51. In this case, the collectlon
chamber 40 can be redesigned to entrain the dislodged particulate matter to a .
small outlet which allows tﬁe particulate matter to be deposited back onto ihe
ground in a narrow trailed heap, rather than be collected in a suitabl§ vessel.

10  With a small playing surface to be renovated, the separate collection and

removal of this matter is not a significant problem.

In order to further reduce the .wcight and size of the removating

apparatus, the dust separation apparatus may be omitted. Normally this could

15  create dust hazards, but with a small playing surface to be renovated, the
deliberate wetting of the entire surface im'or to renovation can alleviate this
problem, since separation of the fine and coarse particulate matter is no longer

required.

20 A further improvement can be made to the propulsion of the tfactor—
driven embodiments described supra. A common problem is that the normal
gearing ratios of a tractor suitable for conveying the renovating apparatus 10
are insufficiently low to allow the tractor to move forwards at a suitable rate
to allow 6ptimum action of the rcnovatihg apparatus. Typically this is solved

25 by modiﬁcatio_n to, or replacement of, the tractor gearbox. However, this

., solution can substantially increase the cost of the apparatus, and increase the

weight of the tractor.

In accordance with a further embodiment, the power take-off from the

30 tractor drive shaft is used to drive an hydraulic pump which is then used,to
/ .
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separately, so that individual jet nozzles can be screwthreadedly or =~
otherwise fitted to a universal design of plenumchanber. Advantages of
this configuration are nunerous, but specifically allow that: blocked jets
can be 5 di scarded and repl aced; the size of the jets nay be readily
altered to suit different playing surﬁgces and- conditions; worn out jets
can be repl aced

dr«ve a roller forming an integral part of, or attached to, the renovating
apparatus This roller thus propels the entire apparatus and tractor unit along
at the desired speed with sxgmﬁcantly more control of the speed. For
manoeuvring and for general conveyance, the tractor may be adapted to lift the

5  roller off the ground and be propelled in conventional manner.

The renovation process .her'cin described is normally accompanied'by the

“brushing in” of redcpositcd, cleaned sand, or of fresh sand, and this is
commonly accomplished with reciprocating brush arrangements. It ?vill‘ be

10 noted that where the renovating apparatus has been made readily détachablc
from the tractor unif, ‘the séme mechanism which is used to propel the plenum
chamber in 1ts oscillaﬁng-path can be adapted to gc_:cépt and to propel the

reciprocating brush mechanism.

XS
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wi t hout replacenent of the entire plenum chanber; jets can be manufactured
_very precisely and to higher specification than is possible or econom cal

‘when ‘integrally fornmed with the pl enum chanber - for e*&m#e——the %u:hcan
be hardened to give protection fromthe hilghly abrasi v

~which they will continually be bonbarded. A partlculla lﬁ?’ﬂﬂj ;!IL

art systens is the tine taken to renovafEAIMBven ar!e
- It will be appreciated that the tinme taken to renovate a pI ayi ng surface i s
" determined in part by the operational wdth of the apparatus 10, ie. the

effective length Ol 45aph0 ¥} 8i3fcHYhg 2fld eterdfHifif pRftitulate matter layered on

a synthetic playing surface, said apparatus comprising a plenum chamber

5 having a compressed air inlet and a plurality of air outlets through which air
can be expelled at an inclined angle against a playing surface so as to dislodge
partiéulate matter Jayered thereon and to direct it toward a collection chamber,
wherein the apparatus includes plenum chamber drive means which imparts a
periodic motion to the plenum chamber relative to said apparatus and

10 substantlally in the plane of said plurality of air outlets.
2. An apparatus according to claim 1 wherein the plurality of a1r outlets are
configured substantially in a ‘straight line, and wherein the periodic motion of
the plenum chamber is a reciprocating motion substantially parallel to the line

15  of the air outlets. ' |

3. An apparatus according to claim 2 further including conveyance means
for propelling the apparatus across a playing surface, wherein the reciprocating
motion of said plenum chamber is substantially orthogonal to the direction of

20  travel of said conveyance means.

4. An.apparatus for dislodging, entfaining and coll_cctiné coarse and fine
particulate matter layered on a synthetic playing surface, said apparatus
comprising a plenum chamber having a compressed air inlet and a plurality of

25  compressed air outlets through which air can be expclled at an inclined angle
.4 against a playiﬁg surface so as to dislodge particulate matter layered thereon
and to difect it into a collection chamber, said collection chamber including a

first screw conveyor for removing coarse particulate matter from within said

e
e

collecﬁon chamber. _
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hol e outlets 24 are provi ded. Increasi ng the IengtlLOL@QQanber -and
t her eby.- i ncreasi ng the nunber of pin hole outlets 24 has the effect of

i ncreasing the area of playing surface covered Wthm”mmmfm her eof
by the vehicle 5, but in order to maintain the operd ' Mﬂness of
the-conpressed air jets, it is necessaryj3o increase t he Vol dne Sof o

conpressed air being supplied to the pl enum chanber 20 comrensurately wth

the increaseyl nunRrapphrdthd a8QJr8indUio Qhim 2whereiiBald b C&E airt bigtlatge of -
| arger air conpressors is sinply not practicable or i's prohibitively :
expensi ve. |areicasfigured sibstantialy dn afstiaightdinea swhereimsaid eplicatiomghambene pi n
hol e ' . : . © _
has an inlet aperture for the passage of said particulate matter therethrough;
and wherein said collection chambe_r and said first screw conveyor are mounted

5 ‘substantially parallel to the plurality of air outlets.

6. An apparatus according to claim 5 further including an exit chamber
coupled to the collection chamber to receive coarse particulate matter displaced
from the collection chamber by the first screw conveyor, and a sccor.xgl.sérew
10 conveyor coupled to the exit chamber to displace coarse particulate matter to
a position elevated from the collection chaimber. : -

7.  An apparatus according to claim 5 wherein said collection chamber .
- includes a raised lip lsortion situated between said- inlet aperture and said
15 compressed air outlets adapted to entrain particulate matter into said aperture
and to retain coarse particulate matter in said collection chamber once said

matter has entered the collection chamber.

8. An apparatus according to any one of claims 4 to 7 further including
20  receptacle means for receiving coarse particulate material from the elevated end

of said second screw conveyor.

9. An apparatus according to any one of claims 4 to 8 further including an
exhaust system coupled to said collection chamber for recovening air and fine
25: -sparticulate matter therefrom, said exhaust system including dust accumulation

means for precipitating out dust from exhaust air passing therethrough.

10.  An apparatus according to claim 1 or claim 4 wherein the air outlets

comprise individual interchangeable jets attached to the plenum chamber.

.
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outlets 24 (ie. decreasing the nunber per unit |ength of plenum chanber)
Whi | e increasing the length of plenum chanber 20 in: o“ﬂ[ﬂ'ﬁlﬂ"ﬁ“’uum
‘r'equirement of a larger air conpressor inevitably deg i ng
action of the apparatus. However, in accor 88nce with one aspect of

present invention,. this degradatlon IS mtlgit ed, and a substantlal .
i mpr ovenent | n“perf‘ﬁﬂrmmawfs aqﬁertila&dOa@lmm 9P laimy S whesan; e etplipption

sare.nunber of ARt Allichor FECHREIE hiclicy Tl AL At B

the pl enum chaeh@d &t wmkyihwﬁw@

5 12. An apparatus for dislodging and entraining particulate matter layered on
a synthetic playing surface substantxally as described herein with reference to

' the accompanying drawings.

13. A method of renovating synthetic playing surfaces including the steps of:
10 directing a plurahty of compressed air jets at said playmg ‘surface to
 dislodge particulate matter therefrom; _ -
convcymg said air jets in a first, forward direction over said playmg
surface; and
imparting a periodic motion to said coxﬁprcsscd air jets in a second
15 difecﬁon, 'said second direction including a component orthogonal to said first .
. direction and substantially parallel to the plane of the playing surface.

14. A method of renovziting synthetic playing surfaces includihg the steps of-
directing a plurality of compressed -air jets at said playing Surface to
20 dislodge particulate matter the_:rcfrom;
. 'utilising said compressed air jets to entrain said dislodged particulate |
matter mto a collection chamber;
segregating coarse and fine elements of said pa.ruculate matter by way
of a screw conveyor to extract coarse particulate matter from said collection

25  chamber; and

- using a flow of air to exhaust fine particulate matter from said collection

4 .
S

chamber.

—
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preferably substantially parallel to the longitudinal axis of the plenum
chamher 20. The magnitude of the oscillation is preferably of a simlar

| i near di nension to the distance between pin hole outlets 24. In a :

preferred enbodi nent, this is approximately 36mm For an effective | ength
- of plenum chanber of a preferred enbodi nent of 2.2m a conpressed air

supply of approximately 175 litres/sec is required which is delivered

t hrough four supply pipes 12 at'_a']drBssure of 100-1 20g>si ([err]690-830-:

kPa) . _ : '

o

10
~3
@
1Y .
2 { [
s - T
/1 _ _ - h'/‘" 1A "
= - A=

L

\ T

1B5—r

Fig. 1

————

S
—

" This Sheet Has Been Replaced

) [T

LI0iy . . VIO ¥aLLOd Y T022996STT0E T2:ST 96, 2T0/T1¢



Wth reference to figure 4 there is shown an exenpl ary mechani sm for
inparting a reciprocating notion to the plenumchanber .20. Pl enum chanber
20 (shown in dotted outline) is nounted within structure 11 by way of the
supporting,bar 36 to which is rigidly attached pl enum chanber inlet -21.
Chanber inlet 21 passes through an el ongate aperture 37 in a cover. plate of
structure |l. Supporting bar 36 is attached to a base plate 38 of the
structure 11 by way of a rocker armB$8nd associated pivot brackets 39a,
39b, which allows substantially planar novenent of the- supporting bar 36,

pl enum chanber inlets 21 and pl enum chanber 20. The el ongate aperture 37 is
sufficiently I ong '

15
L. — . ]
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to accomipdate the magni tude of oscillation of the.plenum chanber 20. The
direction of oscillation is to the left and right as shown in figure 4. A
*lywheel 30 is driven by, for exanple, a pulley 32 connected to the dri-ve
shaft 31 of the tractor 5 which rotates, for exanple, at approxinately 1000
rpm A connecting rod 33 is pivotally mount ed on flywheel 30 in an off-axis
p05|t|on 34 which inparts a reC|p§ogéhlng motion to coupling 35 to which it
is pivotal ly mounted. Coupling 352i ttached to the supporting bar 36 on
an upper surface thereof. Flywheel 30 may be driven by other neans well
known in the art, such as by electric notor. There may al so He Etovrded
speed control neans to vary the _ —W

N
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-frequency of oscillation of the pl enum thanber which, in a presently
referred enbodi nent is 300 cycles per mnute (5Hz). The frequency of
oscillation could be varied as a function of the forward speed of the

vehicl e 5 conveying the 7 renovating apparatus 10. In a presently
- preferred enbodi nent the forward speed of the renovating apparatus is
approxi mately 3m m n. 1+/8
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It will be understood that the benefits of having a rapidly varying

hori zontal -position of the pin hole outlets 24 may be effected by ot-her
mechani sns whi ch i npart any suitable periodic notion to a pl enum chanber:
for exanple a circular or orbital notion is also within the scope of the
present invention. In one enbodi ment of the present invention, the

oscil l-ati ng pl enum chanber 20 nmay be f 8vided in conjunction with a

col | ecti on chanber which provides a Separation nanifold such as that
described in W92/20272, and in particular as shown in figures 1 and 2 of
t hat docunment. Wth this

-
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arrangenment, coarse and fine particulate matter is separated by nmeans of
the difference in nmonentum which- has been inparted to the parti-cul ate
‘fMatter- by the conpressed air jet system Coarse particulate material (eg.
sand) is entrained by the air flow into the collection chamber and, by way
of - baffles, is entrained along a first path to be redeposited back onto the
pl.ayi ng surface Fine particulate material (eg. dirt and dust) is entrained
by the air flowinto the collection Enbfoer and, by -way of baffles, is
entrai ned upward along a second path through the col | ection chanber and
into an exhaust port via which it is accurmulated in a suitable containnment

vessel for subsequent disposal o
] |
' .
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As has been previously described herein, such an arrangenent does not
always produce optinumresults when the playing surface upon which
renovation is being carried out is wet. In such a situation, it has been

: shown that it is preferable to collect and retain both the coarse and fine
particul ate material dislodged fromthe playing surface, and to
subsequently deposit a fresh | ayer cﬂY nd or other suitable material -onto
“the playing surface. f§ '

—~ R
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8 Invaccordance with a further enbodi nent of the present invention, there

i § provided means for collecting both the coarse and fine partlculate
*aterial which has been di sl odged fromthe playing surface by the action of
the conpressed air jets and accunulating this material for disposal or

cl eaning and/or further segregation. The operation of a collection chanber
according to one aspect of the preseng llvention, and in conjunction with

t he cooperative action of the conpres J air jets will now be described
with reference to figures 5 and 6. ‘ -

15
)
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Figure 5 shows a diagrammatic cross-sectjonal ghd Wiy q J,.
chanber " 20! [ ai F REPLAICIA] SHIEETS f | exddl e Juppl yF “"?ﬁ %’Erﬂ' 2 Sbar “’@6,

el ongat e apepti:giRibn RS PLatepaBa . Focher ar,m;‘@__, aﬁg‘ rﬁ’f’vé‘f’:?‘r ackePegaba.
and 39b areﬁﬁlcsipirg Rown. .. Ihe ®i Mo ple . .autllets 24 Jt EHum: CREb#: 1 pegade &

directed do ] ghtly §d the col Ire *c]ha?rb%?‘”dprétiepagddy"iﬁt
an angle in r\é@”‘ ‘“?(gg ?)‘J(%E%{)ttg aWi th respe‘ct" G 4HE pl: agiadg s tor baged .| n
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t he present FEFer r odi'ment” of "fi'qure g, the angle is between

60[ err] and[78! T‘C%fl%c@‘r‘?ﬂ chantier - 4G-CGHpr i sqs [HTRIGMGBEEPT Aol
senmni : ucture of simlar Iéngth to the prenumcrarnet F5-dnd
subgtatnalily 2 he

is_jnvention relates to an apparatus and method for renovating
synthetic playing surfaces particularly, but not exclusively, sports surfaces such
as synthetic grass tennis Eourts, synthetic bowling greens and synthetic playing
fields. Such playing surfaces generally include an artificial turf which is
infilled with a layer of sand or other particulate material as part of their
structural make-up.

This layer. of sand becomes compacted through use and also b.ecorfx‘cs
contaminated with dust and dirt. The compacted layer substantially reduces
correct drainage of the surface, is harsh on the feet and can be very slippery

when wet. Accordingly, these playing surfaces require renovation from time
to time.

An’ apparatus for renovating such playing surfaces is disclosed in the
present applicants’ PCT application W092/20272. This apparatus utilises a jet
of compressed air to loosen the layer of particulate material. In one
arrangement, the loosened material enters a separation device in which
relatively lightweight dust and dirt particles are separated from the coarse,
relatively heavy, particulate material which is then returned to t.hc synthetic
surface. This device works extremely well when the particulate material is dry.

_If, however, the particulate material is wet, it is difficult to effect any dust or
dirt separation and in another arrangement disclosed in 'W092/20272 an
alternative head is used which merely effects dislodgement of the layer of
particulate material and returns it to the playing surface, including the dust and
dirt. Whilst this is not ideal, it at least decompacts the surface and thus effects
a degree of renovation.
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The ch@nber 40 includes a longitudinal inlet aperture 41 |ocated prOX|naI
to the plenunlchanber 20, the aperture have a rojecting

toward the pl enum chanber 20. The lip 42 is a w ﬁl‘h ‘the
entrai nment of dislodged particulate matter intQ T ‘r# chanber 40,
m |t he pl aéi;gqqé syrflace 1, as
r&raé;ﬁﬁ jqty. The
col | ecti on chanber 40 includes an upper porti 8 I|ty of
air and airborne iHe,paid Hfsﬁh@ﬁrﬁaﬁ@t&f {1 apparatus disclosed in WO092/20272 is

the particul ate matter having been ejected fr
outl et apertures 43 | ocated thereabove, ip theg top of the colledtion
that the effective width of apparatus is limited due to the practical size of

i ndi cated by the arrow, by the action of the
chanber 40. The upper portion 48 and outl &t af +ow=egr ess of

compressor which can be deployed in conjunction with the apparatus to supply
the required amount of compressed air. Consequently, the time taken to

renovate a given playing surface is relatively large.

Another disadvantage is that already referred to, namely the less than
100% renovation achieved when the playing surface is wet.

According to the present invention there is provided an apparatus for
renovating a synthetic playmg surface. In accordance with one embodiment
thereof the apparatus comprises theans for dxslodgmg and entraining particulate
matter layered on a synthetic playing surface, said apparatus comprising a
plenum chamber having a compressed air inlet and a plurality of air outlets
through which air can be expelled at én inclined angle against a playing surface
so as to dislodge particulate matter laye.red thereon and to direct it toward a
collection chamber, wherein the apparatus includes plenum chamber drive
means which imparts a periodic motion to the plenum chamber relative to said
apparams and substantially in the plane of said plurality of air outlets.

In accordance with a furthef embodiment, the apparatus comprises means
for dislodging, entraining and collecting coarse and fine particulate matter
layered on a synthetic playing surface, said apparatus comprising a plenum-
chamber having a compressed air inlci and a plurality of compressed air outlets
through which air can be expelled at an inclined angle against a playing surface
so as to dislodge particulate matter layered thereon and to direct it into a
collection chamber, said collection chamber including a first screw conveyor
for removing coarse particulate matter from within said collection chamber.

\‘

:-7:’:~.

Y This Sheet Has Bee

.



such as dust and dirt into an exhaust system e caw%"cd ferei nafter. .
Col | ecti'on chamber 40 al so includes a first QREBIAAGE HRET xially
nount ed therein, best viewed in figure 6. F|cu’e 6] shovvs a sghematic plan
vi ew di agram of the collection chanber 40 ang - rﬁfé]% r{2p. First
screw conveyor 44 is driven by a chain drive cham Sm house ithin a
cover plate 45 (figures 1 and 2). The chain dri s connected
to one ) _ 3 :

Embodiments of the pl:esent invention will now be described, by way of

example, with reference to the accompanying drawings in which:

Figure 1 shows a side view of a renovating apparatus accordmg to the
present invention mounted on 2 tractor;

Figure 2 shows a rear view of the renovating apparatus of figure 1;

Figure 3 shows a schematic rear view of a plenum chamber and air
supply system of the renovating apparatus of claim 1; |

Figure 4 shows a schematic rear view of the plenum chamb_ér drive
mechanism of the renovating apparatus of figure 1;

Figure 5 shows a schematic end view of the plenum chamber and
collection ‘chamber of the renovating apparatus of figure 1;

Figure 6 shows a schematic plan view of the collection chamber and
screw-conveyor system of the renovating apparatus of figure 1;

Figure 7 shows a schematic diagram of an end view of the screw
conveyor system; and

Figure 8 shows a schematic view of dust extraction and filtering
apparatus suitable for application to the renovating apparatus. of figure 1.

With reference to figures 1 and 2 there is shown a renovating apparatus
10 which is mounted on, or formed as an integral part of, a tractor 5. Any
suitable form of vehicle or conveyance may be used in place of tractor 5, and
the renovating apparatus 10 might alternatively be provided with integral

wheels, steering and propulsion means.

The renovating apparatus includes a first structure 11 which houses a
compressed air jet system to direct high pressure air at a playing surface 1 over
which the vehicle is travelling in a forward direction (toward the left as shown
in figure 1). Compressed air is supplied to the structure 11 by way of flexible
supply pipes 12. The first structure 11 also includes a collection chamber



end of a longitudinal drive shaft 46 (figure 2) which is driven by the

drive shaft 31 of the tractor 5 through an axle 7. tlhy
preferred enbodi ment, the tractor drive shaft rot EW&HEET[ ely 1000
rpm and with appropriate gearing in (axle box 474 gnd the chai n jve)
causes rotation of the first screw conveyor 44 atf an 2Bymoet SJeed of
200 rpm It will be understood that an alternatiyelpower source )y be
used. First screw conveyor 44 is rotated. jn such a diTectron—as! tp convey
the coarse particulate material collected on cha 40_in a right{ hand
direction as yded¢HBed hekéiddfted 14 rRB&ivE. pa\m&mawma&ef wiiéle hes iflodpes S.

lip 42 includes a raised portion 42a whi

from the playing surface 1 by the acuon of the compressed alr jet system.
Exhaust pipes 13 are connected to the upper portion of the first structure 11 for
carrying air and fine, airborne particulate materiai to an accumulation unit 14
and exhaust filtration unit 15.

With reference to figures 3 and 4, an embodiment of the compressed air
jet system will now be described. A plenum chamber 20, which is preferably
an elongate cylinder closed at each end, includes a plurality of air inlets 21
each of which is coupled to one end of a compressed air supply pipé€ 12. The
other end of eaclr resi)cctive compressed air supply pipe 12 is connected t6 a
supply manifold 22 for the distribution of the compressed air to each supply
pipe. An air cock 23 may be provided on the mamfold 22 for isolation of the
source of compressed air which is not shown in the ﬁgures The compressed
air source may be provided on board the vehicle 5 which conveys the
renovation apparatus 10, but prefcrably; owing to the size and weight of the
compressed air generator it is remotely located off the playing surface and
coupled to the renovation apparatus by trailing flexible pipe 25. The plenum
chamber 20 includes a plurality of pin hole outlets 24 on the underside thereof |
which are directed downward and, with reference to the direction of travel of
figure 1, slightljr backward toward a collection chamber to be described
hereinafter. The pin hole outlets are, in a presentlj preferred embodiment,
approximately 1.5mm in diameter. The flow of compressed air through the
system is indicated by way of the arrows on figure 3. A supporting bar 36

couples each air inlet 21.

The plenum chamber 20 and pin hole outlets 24 can also be configured
separately, so that individual jet nozzles can be screw-threadedly or otfu_arwise
_ fitted to a universal design of plenum chamber. Advantages of this
configuration are numcrouS, but specifically allow that: blocked jets can be
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is of sufficient height to retain sand in the —po-+or 0] the
col l ection'volume. In practice, the rotatiofpal r?tion of th I rst screw
conveyor (in a clockw se direction as viewed ifn (’dlﬁ%"g\?f* chupes the coarse

{

particulate material to be swept backwards §n y fromthp {ip raised
portion 42a and to find a non-horizontal | eyel as depicted sand 49 in
figure 5. At the |ongitudinal end of col Pectd chis

opposite to the chain drive cover plate 45 there is an exit chamber 50 into
whi ch t he pdiscardedaard replaced; the sispoef thedjesy maye bei réadilyc altoredotos syisr  44.

o pie :
Pref erably, ofpitn IAIASE SO Bnd "B “ ol dhe R0 BE SEpRLYSY

without replacement of the entire plenum chamber; jets can be manufactiied
very precisely and to higher specification than is possible or economical when
integrally formed with the plenum chamber — for example, the jets can be
hardened to give protection from the highly abrasive silica sand with which
they will continually be bombarded.

A particular problem with prior art systems is the time taken to rehovate
a given area of playing surface. It will be apprcciatcd that the time taken to
renovate a playing surface is determined in part by the operational width of the
apparatus 10, ie. the effective léngth of the plenum chamber 20 in which pin
hole outlets 24 are provided. Increasing the length of the chamber and thereby
increasing the number of pin hole outlets 24 has the effect of increasing the
area of 'playing surface covered thh each traversal thereof by the vehicle 5, but
in order to maintain the opcraﬁonal cffeétivencss of the compressed air jets, it
is necessary to increase the volume of compressed air being supplied to the
plenum chamber 20 commensurately with the increased number of pin hole
'outlcts 24. In many instances, the use of larger air compressors is simply not

practicable or is prohibitively expensive.

It has been determined that increasing the séparation of the pin hole
outlets 24 (ie. decreasing the number per unit iength of plenum chamber) while
increasing the length of plenum chamber 20 in order to avoid the requirement |
of a larger air compressor inevitably degrades the renovating action of the
apparatus. Howcver, in accdrdance with one aspect of the present invention, .

- this degradation is mitigated, and a substantial improvement in performance of
the renovating apparatus is achieved by increasing the effective length of
plenum chamber while maintaining the same number of pin hole outlets 24,

together with providing oscillation of the plenum chamber 20 in a direction



within a cylindrical casi ng 52 (see al so figur conveyor
51 is driven by a chain drive nmechani sm 54 at MM&T‘%T ‘second
drive shaft 55, the second drive shaft 55 beirg coupl ed at 1 lfower end to
| ongi tudi nal drive shaft 46 (see figure 2). rbd BEM§Y Conyeyor 51 is

inclined upwardly and forwardly fromthe | ower nd at ~an appr ¢xifmat e angl e
of 45 to the playing surface (see figure 1)

é

preferably substantially parallel to the longitudinal axis of'the plenum chamber
20. The magnitude of the oscillation is preferably of a similar linear dimension
to the distance between pin hole outlets 24. In a preferred embodiment, this

!l'\

is approximately 36mm. For an effective length of plenum chamber of 3
preferred embodiment of 2.2m, a compressed air supply of approximately 175
litres/sec is required .\'avizich is delivered through four supply pipes 12 at a
pressure of 100—120psi (=690—830 kPa).

With reference to figure 4 there is shown an exemplary mechanism for
imparting a reciprocating motion to the plenum chamber 20. Plenum chamber
20 (shown in dotted outlme) -is mounted within structure 11 by way of the
supporting bar- 36 to which is ng:dly attached plcnum chamber inlet 21.
Chamber inlet 21 passes through an elongate aperture 37 in a cover plate of
structure 11. Supporting bar 36 is attached to a base plate 38 of the structure
11 by way of a rocker arm 39 and- associated pivot brackets 39a, 39b, which
allows substantially planar movement of the supporting bar 36, pfenum chamber
inlets 21 and plenum chamber 20. The elongate aperture 37 is sufficiently long
to accommodate the magnitude of oscillation of the plenum chamber 20. The
direction of oscillation is to the left and right as shown in figure 4. A flywheel
30 is driven by, for example, a pulley 32 connected to the drive shaft 31 of the
tractor 5 which rotates, for example, at approximately 1000 rpm. A c_:bnnecting
rod 33 is pivotally mounted on flywheel 30 in an off-axis position 34 which
imparts a reciprocating motion to coupling 35 to which it is pivotally mounted.
Coupling 35 is attached to the supporting bar 36 on an upper surface thereof. .
Flywheel 30 may be driven by other means well known in the art, such as by
electric motor. There may also be provided speed control means to vary the
frequency of oscillation of the plenum chamber which, in a presently preferred
embadiment is 300 cycles per minute (5Hz). The frequency of oscillation could

be varied as a function of the forward specd of the vehicle 5 coﬁvcying the



whi ch enabl es the coarse particulate nateri g—éstkodged fromthe playing
surface 1 t'o be raised to sufficient height REBLACE SHEE;I‘ nto an
appropriate receptacle (not shown) positiongd [oemeatt—amrotyl ¢t 53 of

cylindrical casing 52. Preferably, the receptdclg,i 1eefefl open-top
tipper truck or trailer which can be pushedjal orzbiﬁﬁgﬂ%qrhﬁ pf [t he first
structure 11. The di sl odged coarse parti cul &t | |t hen be

di sposed of, and a separate sand spreadi ng @pparatus used to |eplenish the
pl ayi ng surface. Such an apparatus coul d be i W se attached

to the renovaliRaLARPiparatas 10. In a presently preferred embodiment the forward
speed of the renovating apparatus is approximately 3m/min.

—+

It will be understood that the benefits of having a rapidly varying
horizontal position of the pin hole outlets 24 may be effected by other
mechanisms which imﬁait any suitable periodic motion to a plenum chamber:

for example a circular or orbital motion is also within the scope of the present

invention.

In one embodiment of the present invention, the oscillating plenum
chamber 20 may be provided in conjunction with a collection chamber whith
provides a separation manifold such as that described in W092/20272, and in
particular as shown in figures 1 and 2 of that document. With this
artangement, coarse and fine pz;rﬁculatc matter is separated by means of the
difference in momentum which has been imparted to the particulate matter by
the compressed air jet system. Coarse particulate material (eg. sand) is
entrained by the air flow into the collection chamber and, by way of baffles,
is entrained along a first path to be redeposited back onto the playing surface.
Fine particulate material (eg. dirt and dust) is entrained by the air flow into the
collection chamber and, by way of baffles, is entrained upward along a second
path through the collection ché_mber and into an exhaust port via which it is

accumulated in a suitable containment vessel for subsequent disposal.

As has been pre-viously described herein, such an arrangement does not‘
always produce optimum results when the playing- surface upon which
renovation is being carried out is wet. In such a situation, it has been shown
that it is preferable to collect and retain both the coarse and fine particulate
material dislodged from the playing surface, and to subsequently deposit a fresh

layer of sand or other suitable material onto the playing surface.



Wth reference to figure 8 there is shown a
exhaust'-system As previously described, duri
substantial quantity of both coarse (eg. sand) land fine E ? dyist and drrt)
particulate material is dislodged fromthe pllayi ng6sDEE 1} The coarse
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particulate material is sufficiently massive jtg fall _into ol l ection
chanber and be conveyed therefrom by the screw conveyor as desqri bed.
Airborne particulate material is carried ignt olthe_uppe+r—pet+t+orn 48 of the

col l ecti on chanber 40 where it is entrained through outlet apertures 43 by
]E |h$t er J OL![ O\z,ivl I Btel;]gh cY‘BP&drE:Q Witk a FifthbP e AIUTBRRALEY 6F thelpreSemandanivny thére
is prowded mcans for collecting both the coarse and fine particulate material
which has been dislodged from the playing surface by the action of the
compressed air jets and accumulating this material for disposal or cleaning

and/or further segregation.

The operation of a collection chamber according to one aspect of the
present invention, and in conjunction with the cooperative action of the
compressed air jets will now be described with reference to figures 5 and 6.
Figure 5 shows a diagrammatic cross-sectional end view of the plenum chamber
20, air inlet 21 and a flexible supply pipe 12. Supporting bar 36, elongite
aperture 37, base plate 38, rocker arm 39 and pivot brackets 39a and 39b are
also shown. The pin hole outlets 24 in plenum chamber 20 are directed

- downward and slightly toward the collection chamber, prefer.'ably at an angle |
in the range 30° to 75 o with respect to the playing surface. In the presently
preferred embodiment of ﬁgux.'e 5; the angle is between 60° and 75°.

Collection chamber 40 comprises an elongate semi-cylindrical structure
of similar .lcngth to the plenum chamber 20 and substantially parallel thereto.
The chamber 40 includes a longitudinal inlet aperture 41 located proximal to
the plenum chamber 20, the aperture have a lower lip 42 projecting toward the
plenum chamber 20. The lip 42 is adapted to assist in the entrainment of
dislodged particulate matter into the collection chamber 40, the particulate
matter having been ejected from the playing surface 1, as indicated by the -
arrow, by the action of the compressed air jets. The collection chamber 40
includes an upper portion 48 and ‘a plurality of outlet apertures 43 located
thereabove, in the top of the collection chamber 40. The upper portion 48 and
outlet apertures 43 allow egress of air and airborne fine particulate material

such as dust and dirt into an exhaust system to be described hereinafter.



and dirt to prevent its re-deposition on the playing surface and also to
avoi d. unsaf € and unpl easant wor ki ng condi ti ons %KEEEE . +Hing t he
renovation apparatus. Each outlet aperture 43 | 'Mﬂ Lfdde end of a
fl exi bl e exhaust pipe 60 (ie. corresponding tgd dne of pipes 13 ijn figures 1
and 2), the other end of which is coupled to gn |exBEBECPS f d i 61 (see

al so figure 2). Exhaust manifold 61 directs tHe |airborne partifcdl ate
material into a cycl one chanber 62 9 -

Collection chamber 40 also includes a first screw‘conveyor 44 axially
mounted therein, best viewed in figure 6. Figure 6 shows a schematic plan
view diagram of the collection chamber 40 and plenum chamber 20. First
screw conveyor 44 is driven by a chain drive mechanism housed within a cover
plate 45 (figures 1 and 2). The chain drive (not shown) is connected to one
end of a longitudinal drive shaft 46 (figure 2) which is driven by the drive shaft
31 of the tractor 5 through an axle box 47. In a presently preferred
embodiment, the tractor drive shaft rotates at approximately 1000 rpm, and
with appropriate gearing in (axle box 47 and the chain drive) causcsh-; rotation
of the first screw conveyor 44 at an approximate speed of 200 rpm. It will be
understood that an altérnative power source may be used. First screw conveyor
44 is rotated. in such a direction as to convéy the coarse particulate material
collected on chamber 40 in a right hand direction as viewed in figures 2 and 6.
With further reference to figure 5, lip 42 includes a raised portion 42a which
is of sufficient height to retain sand in the lower portion of the collection
volume. In practice, the rotational mot:ion of the first screw conveyor (in a
clockwise direction as viewed in figure 5) causes the coarse particulate material
to be swept backwards and away from the lip raised portion 42a and to find a
non-horizontal level as depicted by sand 49 in figure 5.

At the longitudinal end of collection chamber 40 which is opposite to the
chain drive cover plate 45 there is an exit chamber 50 into which the particulate
material is deposited by the first screw conveyor 44. Preferably, exit chamber .
50 forms the lower end of a second screw conveyor 51 which is mounted
within a cylindrical casing 52 (see also figure 7). Second screw conveyor 51
is driven by a chain drive mechanism 54 at the upper end of a second drive
shaft 55, the second drive shaft 55 being coupled at its lower end to
longitudinal drive shaft 46 (see figure 2).
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econd screw conveyor 51 is inclined upwardly and fgrwardly from the
lower end at an approximate angle of 45° to the playing surface (see figure I)
which enables the coarse particulate material dislodged from the playing surface
1 to be raised to sufficient height that it can fall into an appropriate receptacle
(not shown) positioned beneath an outlet 53 of cylindrical casing 52.
Preferably, .thc recep&cic is a wheeled open-top tipper truck or trailer which
can be pushed along in front of the first structure 11. '

The dislodged coarse particulate material may then be disposed of, and
a separate sand spreading apparatus used to replenish the playing surface. Such
an apparatus could be towed by or otherwise attached to the renovation
apparatus. .

With reference to figure 8 there is shown a schematic diagram of the
exhaust system. As previously described, during the renovation process, a
substantial quantity of both coarse (eg.' sand) and fine (eg. dust and dirt)
particulate material is-dislodged from the playing surface 1. The éoarsc '
particulate material is sufficiently massive to fall into the collection chamber
and be conveyed therefrom by the screw conveyor as described. Airborne
particulate material is carried into the upper portion 48 of the collection
chamber 40 wﬁerc it is entrained through outlet apcriu'rcs 43 by the air flow.
Before venting the air to atmosphere, it is necessary .to friiter out all the dust
and dirt to prevent its rc-déposition on the playing surface and also to avoid
unsafe and unpleasant working conditions personnel operating the renovation-

apparatus.

Each outlet aperture 43 is connected to one end of a flexible exhaust pipe
60 (ie. corresponding to one of pipes 13 in figures 1 and 2), the other end of
which is coupled to an exhaust manifold 61 (see also figure 2). Exhaust

manifold 61 directs the airborne paniéulatc material into 2 cyclone chamber 62
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pl enum chanber increases the effective area ¢f |pl & PRC A4 ate
each traversal of the vehicle 5 over that achi dved by a non- Bs
pl enum chanber. However, the effectiveness o_ the conpressed a
the playing surface is al so enhanced by '

CEMENT SHEEY

of outl et
ic to retain
oscillating
covered with
Ei 11 at i ng

r action on

hus need not

only be used to Jncrease theﬁtv%dth of the &B&ar&{to allThu € Qsci lfjgﬁ,i ng

pl enum chanf¥MPRSWE,an 1plef PO

expansion v cw eration o

air thereby causing deposition of the airborne particulate material into the
cyclone chamber. The base of the cyclone .chamber includes an open ended
conical section 65 for ﬁmnelliﬁg particulate material down into a collection bag
66 attached to the chamber by a suitable technique. The air is exhausted from
the cyclone chamber 62 by way of a downwardly projecting outlet pipe 67

which leads to exhaust filtration unit 15.

Exhaust filtration unit 15 comprises a manifold 70 with an inlet 71
coupled to the outlet 67 of cyclone chamber 62, and a plurality of outlet vents
72 to which are coupled filter socks 73 of fine mesh fabric to retain any

remaining girborne particulates.

As stated, the use of the oscillating plenum chamber increases the
effective area of playing surface covered with each traversal of the vehicle 5
over that achieved by a non-oscillating .plenum chamber. However, the
effectiveness of the compressed air action on the playing surface is also
enhanced by the oscillation, and thus need not only be used to increase the
width of the apparatus. Thus the oscillating plenum chamber has utility in
improving the performance of smaller machines suitable for renovating smaller

area playing surfaces such as tennis courts and the like.

However, when renovating smaller area playing surfaces, the relative
importance of the various features is altered. In particular, access to tennis’
courts and the like can be restricted by the width of the court gate unless some
fencing is removed. Thus the embodiments described above may be adapted
to include a smaller renovating apparatus 10 which is detachably mounted onto
a small tractor 5.



| mprovi ng the performance of 'smaller machines <REPWEMENH' SHEED
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i nclude a snaller renovating apparatus 1014hi cf
a small tractor 5.

tance of
courts and

_ nted onto
In this case, the renovating apparatus may be detached and manually

carried longitudinally through a narrow gate before being recoupled to the
tractor.

With such a smaller scale apparatus, it may be preferable to eliminate
at least one screw conveyor mechanism 51. In this case, the collection
chamber 40 can be redesigned to entrain the dislodged particulate matter to a
small outlet which allows the particulate matter to be deposited back onto the
ground in a narrow trailed heap, rather than be collected in a suitable vessel.
With a small playing surface to be renovated, the separate collection and

removal of this mattef is not a significant problem. -

In qrde_r to further reduce the weight and size of the renovating
apparatus, the dust separation apparatus may be omitted. Normally this could
create dust hazards, but with -a small playing surface to be renovated, the
deliberate wetting of the entire surface .prior to renovation can alleviate this
problem, since separation of the fine and coarse particulate matter is no longer
required. '

A further improvement can be made to the propulsion of the tractor-
driven embodiments described supra. A common problem is that the normal
gearing ratios of a tractor suitable for conveying the renovating apparatus 10
are insufficiently low to allow the tractor to move forwards at a suitable rate
to allow optimum action of the renovating apparatus. Typically this is solved -
by modification to, or replacement of, the tractor gearbox. However, this
solution can substantially increase the cost of the 'apparatus, and increase the

weight of the tractor.

In accordance with a further embodiment, the power takc-off. from the

tractor drive shaft is used to drive an hydraulic pump which is then used t'o.



12 In this case, the renovating apparatus may be detached and nanual | y
carried longitudinally through a narrow gate before being recoupled to the
tractor. Wth such a smaller scale apparatus, it may be preferable to
elimnate at | east one screw conveyor nechanism5l. In this case, the
col | ection chanber 40 can be redesigned to entrain the disl odged
particulate matter to a

13

drive a roller forming an integral part of, or attached to, the renovating |
apparatus. This roller thus propels the entire apparatus and tractor unit along-
at the desired speed with .signiﬁcantly more control of the speed. For
manoeuvring and for general convcyahcc, the tractor may be adapted to lift the

roller off the ground and be propelled in conventional manner.

The renovation process herein described is normally aocorripanied by the
“brushing in” of redeposited, cleaned sand, or of fresh sand, and this is
commonly accomplished with reciprocating brush arrangements. It will be
noted thai where the renovating apparatus has-been made readily dt;,tachablc
from the tractor unit, the same mechanism which is used to propel the plenum
chamber in its. oscillatiné-path can be adapted to accept and to propel the

reciprocating brush mechanism.
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smal | outl et which all ows the particulate matter to be deposited back onto
t he ground i'n a narrow trail ed heap, rather than be collected in a suitable
vessel. Wth a small playing surface to be renovated, the separate
collection and renoval of this matter is not a significant probtem Ir
order to further reduce the weight and size of the re
the dust separation apparatus may be omtted. Normall mm’ lﬂﬁgmmn‘?
dust hazards, but with a small playing sut4ace to be renovsa
del i berate wetting of the entire surface prior to renovation can alIeV|ate
this problem since separation of the QIn&IMS8 coarse particulate matter is
no | onger

1. Anapparatus for dislodging and entraining particulate matter layered on
a synthetic playing surface, said apparatus comprising a plenum chamber
having a compressed air inlet and a plurality of air outlets through which air
can be expelled at an mclmed angle against a playing surface so as to dislodge
partxculate matter layered thereon and to direct it toward a collection chamber,
wherein the apparatus includes plenum chamber drive means which imparts a
periodic motion to the plénum chamber relative to said apparatus, and
substantially in the plane of said plurality of air outlets. T

RN
2. An apparatus according to claim 1 wherem Ehc plurality of air outlets aie

configured substantially in a straight line, and wherein the periodic motion of

the plenum chamber is a reciprocating motion substantially parallel to the line
of the air outlets. |

3. An apparatus according to claim 2 further including conveyance means
for propelling the apparatus across a playing surface, wherein the reciprocating
motion of said plenum chamber is substantially orthogonal to the direction of

travel of said conveyance means.

4. An apparatus for dislodging, entraining and collecting coarse and fine ‘
particulate matter layered on a synthetic playing surface, said apparatus
comprising a plenum chamber having a compressed air inlet and a plurality of
compressed air outlets through which air can be cxpcllcd at an inclined angle
against a playing surface so as to dislodge particulate matter layered thereon _
and to direct it into a collection chamber, said collection chamber including a

first screw conveyor for removing coarse particulate matter from within said

collection chamber. - - REPLACEMENT SHEET

This Sheet Has Been Repl

EW AT it [[ oo




required. A further inprovenent can be nade fa_the propulsion of the
tractor- driven enbaduren{_s«—descr-i‘bed supr a. kﬁﬁmm@ Is that the

normal gearing ratios of sui tabl e | op—eemrey+rg—t renovating
apparatus 10 are\mﬂ m,“ M\ wto allow the _tractor to |ngve forwards
at a suitable rat wrum action of fh@® 1205 appar at us.

—
—+

Typically this is soI ved by nodification to,] o off, the tractor
gear box. However, this solution can suqat antjally increase thgq cost of the
apparatus, and increase t he wei ght of t'He trBeter _

5. An apparatus according to claim 4 wherein said phurality of air outlets

are configured substantially in a straight line; wherein said collection chamber
has an inlet aperture for the passage of said particulate matter therethrough;
and wherein said collection chamber and said first screw conveyor are mounted

substantially parallel to the plurality of air outlets.

6. An apparatus according -to .claim 5 further including an exit chamber
coupled to the collection chamber to receive coarse particulate matter displaced
from the collection chamber by the first screw conveyor, and a second screw
conveyor coupled to the exit ctlfxmber to displace coarse particulate matter to

a position elevated from the.cd!

s

7. An apparatus abcording to claim 5 wherein said collection chamber
includes a raised lip portion situated between said inlet aperture and said
compressed air outlets adapted to entrain particulate matter into said aperture
and to retain coarse particulate matter in said collection chamber once said

matter has entered the collection chamber.

8. An apparatus according to any one of claims 4 to 7 further including
receptacle means for receiving coarse particulate material from the elevated end

of said second screw conveyor.

9.  An apparatus according to any one of claims 4 to 8 further including an
exhaust system coupled to said collection chamber for recovering air and fine
particulate matter therefrom, said exhaust system including dust accumulation

means for precipitating out dust from exhaust air passing therethrough.

10.  An apparatus according to claim 1 or claim 4 wherein the air outlets

comprise individual interchangeable jets attached to the plcnum chamber.

iy lill
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I n accordance with a further enbodi ment, the power take-off frgomthe
tractor drive shaft is used to drive an hydra W ;I-IEPF]']E t hen used

to 13 drive a roH—er—f—efﬁi—ﬁg—ﬁn—ﬂ'—m—egral pRr ﬁn,

renovati ng appar at us. propel s E entl re ap arjat us and
tractor unit al ong atH l lI d with gn 6 ngr g control
For _

t he speed.
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I1.  An appa:atﬁs according to claim 3 or claim 5 wherein the collection
chamber includes an exit port for depositing dislodged matter in a narrow trail

behind the conveyance means.

12. An apparatus for dlslodgmg and entraining particulate matter layered on

a synthetic playing surface substantially as described herein with reference to

the accompanying drawings.

13. A method of renovating synthetic playing surfaces including the steps of:
| directing a plurality of compressed air jets at said playin-g.-Surfaoe to
dislodge particulate matter therefrom; -

conveying said air jets in a first, forward direction over said playing

'surface; and -

imparting a periodic motion to said coxﬁi:rcssed air jets in a second

direction, said second direction including a component orthogonal to said first -

direction and substantially parallel to the plane of the piaying surface.

14. A method of renovating synthetic playing surfaces including the steps of:

directing a plurality of compressed air jets at saxd playmg surface to
dislodge particulate matter therefrom;

utilising said compressed air jets to entrain said dislodged particulate
matter into a collection chamber;

segregating coarse and fine elements of said particulate matter by way

of a screw conveyor to extract coarse particulate matter from said collection

chamber; and

using a flow of air to exhaust fine particulate matter from said collection

chamber. ¥
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manoeuvring and for general conveyance, the tractor may be adapted to |ift
the roller off the ground and be propelled in conventional nmanner. The
renovati on process herein described is nornmally acconpani ed by the
"brushing in" of redeposited, cleaned sand, or of fresh sand, and this is
commonl y acconplished with reciprocating brush arrangenents. It will be
noted that where the renovating apparatus has been nade readily detachabl e
fromthe tractor unit, the same nmechantdm which is used to propel the

pl enum chanber in its oscillating path can be adapted to accept and to

ropel the reciprocati ng brush mechani sm
Prop APgARATUS %ND METHOD FOR iENOVATING PLAYING SURFACES

ABSTRACT

An apparatus (5) for fenovation synthetic grass playing
surfaces (1) which include a layer of particulate material.
The apparatus (5) comprises a plenum chamber (20) which
directs a fast moving jet of air against the particulate so
as to dislodge it and direct the particulate into a collection
chamber (40). The plenum chamber (20) may be adapted to
effect a reciprocating motion parallel to a playing surface
(1) and orthogonal to a direction of conveyance of the
apparatus (5) over the playing surface (1). The collection
chamber (20) may incorporate a screw conveyor system (44) to
displace particulate material directed into the collection
chamber (20) to an appropriate container which may be conveyed
along side the apparatus (5) by a separate vehicle. The
appératus (5) by a separate vehicle. The apparatus (5) may
further include a particulate dispensing apparatus for
applying an evenly spread layer of fresh particulate material
in place of that which has been dislodged and removed from the
playing surface (1).

Figure 5
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CLAI M5 1. An apparatus (10) for dislodging and entraining particul ate

mat t er layered on a synthetic playing surface (1), said apparatus
conprising a plenum chanber (20) having a conpressed air inlet (21) and a
plurality of air outlets (24) through which, in use, air can be expelled at
an inclined angl e against a playing surface so as to dislodge particulate
matter |ayered thereon and to direct it toward a

118
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col l ection chanber (40), characterized in that 10 t he apparat us

I ncl udes pl enum chanber drive neans (30-39) which inparts a periodic notion
to the pl enum chanber (20) relative to said apparatus (10), and
substantially in the plane of said plurality of air outlets (24). 2. An
apparatus according to claiml wherein the plurality of air outlets 15

(24) are configured substantially in a straight Iine, and wherein the
periodic notion of the plenum chanber (20) is a reciprocating notion
substantially parallel to the |line of ?Wﬁaair outlets.
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3. An apparatus according to claim?2 further including conveyance neans
20 (5) for propelling the apparatus (10) across a playing surface (1),
wherein the 'reciprocating notion of said plenum chanber (20) is

subst antial l.y orthogonal to the direction of travel of said conveyance
means. 4. An apparatus according to clain 1 further including a

col l ecti on chanber 25 (40) for collecting coarse and fine particulate
matter di sl odged and entrained fromsaid synthetic playing surface, said
col l ection chanber including a first sSSf@v conveyor (44) for renoving
coarse particulate matter fromw thin said collection chanber (40).

12
2T

Fig. 3
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5. An apparatus according to claim4 wherein said plurality of air
outlets (24) are configured substantially in a straight |ine; wherein said
col l'ecti on chanber (40) has an inlet aperture (41) for the passage of said
particul ate matter therethrough; and wherein said collection chanber (40)

and said first 5 screw conveyor (44) are nounted substantially parallel
to the plurality of air outlets (24).
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6. An apparatus according to claim5 further including an exit chanber
(50) coupled to the collection chanber (40) to receive coarse particul ate
matter 10 di spl aced fromthe collection chanber by the first screw
conveyor (44), and a second screw conveyor (51) coupled to the exit chanber
to di splace coarse particulate matter to a position (53) elevated fromthe
col l ection chanber. 7. An apparatus according to claim5 wherein said

col | ecti on chanber (40) 15 includes a raised lip portion (42a) situated
between said inlet aperture (41) and said conpressed air outlets (24)
adapted to entrain particulate matter to said aperture (41) and to retain
coarse particulate nmatter in said coll egﬁan chanber
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(40) once said matter has entered the collection chanber (40). 20 8. An
apparat Us according to any one of clains 4 to 7 further including '
receptacl e nmeans for receiving coarse particulate material fromthe

el evated end (53) of said second screw conveyor (51). 9. An appar at us
according to any one of clainms 4 to 8 further including an 25 exhaust
system (60-73) coupled to said collection chanber (40) for recovering air
and fine particulate matter therefrom said exhaust systemincludi ng dust
accurnul ati on neans (62-67) for precipithng out dust from exhaust air
passi ng
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16 10. An apparatus according to claiml or claim4 wherein the air
outlets (24) conprise individual interchangeable jets attached to the

.pl enum chanber (20). 11. An apparatus according to claim3 or claimb5
wherein the collection 5 chanber (40) includes an exit port for
depositing dislodged matter in a narrow trail behind the conveyance neans.
12. A nethod of renovating synthetic playing surfaces including the steps

of :
718

RI,EPLﬂfEIVEVT SHEET

26 DEC 1996




directing a plurality of conpressed air jets (24) at said playing surface
10 (1) to dislodge particulate matter therefrom and conveying said air
jets it a first, forward direction over said playing surface; characterized
by the further step of: inparting a periodic notion to said conpressed air
jets in a second 15 direction, said second direction including a
conponent orthogonal to said first direction and substantially parallel to-

the plane of the playing surface. 13. A nethod according to claim 13
further including the steps of:
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ut|I|S|ng said conpressed air jets to entrain sald.dislodged particulate 20
matterinto a collection chanber (40); segregatii ng REFARSENVENT EhRETE STt
of said particulate matter by way of a screw cani&Porcripad) ; ppm@xgr%c

coarse particulate matter from said collection jcHathen:; §40) gé'
flow of air to exhaust fine particulate matter fmom@ﬂh,qspo ,,ggu t %ed ..
chamber . [T Abstract O paged ...

) p»gcd ..... to paged .....

One of the disadvaﬁtages of the apparatus disclosed in W(092/20272 is

that the effective width of apparatus is limited due to the practical size of

5 compressor which can be deployed in conjunction with the apparatus to supply
the required amount of compressed air. Consequently, the time taken to renovate

a given playing surface is relatively large.

Another disadvantége is that already referred to, namely the less than 100%
10 renovation achieved when the playing surface is wet.

According to the present invention there is provided an apparatus for
renovating a synthetic playing surface comprising means for dislodging and
entraining particulate matter layered on a synthetic playing surface, said apparatus

15 comprising a plenum chamber having a compressed air inlet and a plurality of air
outlets through which, in use, air can be expelled at an inclined angle against a
playing surface so as to dislodge particulate matter layered thereon and to direct it
toward a collection chamber, wherein the apparatlus' includes plenum chamber
drive means which imparts a periodic motion to the plenum chamber relative to

20 said apparatus, and substantially in the plane of said plurality of air outlets.

~ Inaccordance with a further embodiment, the apparatus further includes a
collection chamber for collecting coarse and fine particulate matter dislodged and
entrained from said synthetic playing surface, said collection chamber including a

25  first screw conveyor for removing coarse pah:iculate matter from within said
collection chamber.
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1.  An apparatus (10) for dislodging and entraining particulate matter layered
on a synthetic playing sutface (1), said apparatus comprising a plenum chamber
(20) having a compressed air inlet (21) and a plurality of air outlets (24) through

which, in use, air can be expelled at an inclined angle against a playing surface so

as to dislodge particulate matter layered thereon and to direct it toward a
collection chamber (40),

characterized in that

the apparatus includes plenum chamber drive means (30—39) which
imparts a periodic motion to the plenum chamber (20) relative to said apparatus

(10), and substantially in the plane of said plurality of air outlets (24).

2. An apparatus according to claim 1 wherein the plurality of air outlets
(24) are configured substantially in a straight line, and wherein the periodic

motion of the plenum chamber (20) is a reciprocating motion substantially
parallel to the line of the air outlets.

3. An apparatus according to claim 2 further including conveyance means
(5) for propelling the apparatus (10) across a playing surface (1), wherein the
reciprocating motion of said plenum chamber (20) is substantially orthogonal

to the direction of travel of said conveyance means.

4. An apparatus according to claim 1 further including a collection chamber
(40) for collecting coarse and fine particulate matter dislodged and entrained
from said synthgtic pla;yiﬁg surface, said collection chamber including a first
screw conveyor (44) for r-cmoving (;parse particulate matter frc;m within said
collection chamber (40).
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5. An apparatu$ according to claim 4 wherein said plurality of air outlets

15

(24) are configured substantially in a straight line; wherein said collection
chamber (40) has an inlet aperture (41) for the passage of said parti.culate
matter therethrough; and wherein said collection chamber (40) and said first
screw conveyor (44) are mounted substantially parallel to the plurality of air
outlets (24). |

6. An apparatus according to claim 5 further including an exit chamber (50)
coupled. to the collection chamber (40) to receive coarse particulate matter
displaced from the collection chamber by the first screw conveyor (44), and a
second screw conveyor (51) coupled to the exit chamber to displace coarse

particulate matter to a position (53) elevated from the collection chamber.

7. An apparatus according to claim 5 wherein said collection chamber (40)
includes a raised lip portion (42a) situated between said inlet aperture (41) and
said compressed air outlets (24) adapted to entrain particulate matter into said
aperture (41) and to retain coarse particulate matter in said collection chamber

(40) once said matter has entered the collection chamber (40).

8. An apparatus according to any one of claims 4 to 7 further including
receptacle means for receiving coarse particulate material from the elevated end

(53) of said second screw conveyor (51).

9. An apparatus according to any one of claims 4 to 8 further including an
exhaust system (60—73) coupled to said collection chamber (40) for recovering
air and fine particulate matter therefrom, said exhaust system including dust
accumulation means (62—67) for precipitating out dust from exhaust air passing

therethrough.
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10.  An apparatus according to claim 1 or claim 4 wherein the air outlets (24)

16

comprise individual interchangeable jets attached to the plenum chamber (20).

11.  An apparatus according to claim 3 or claim 5 wherein the collection
chamber (40) includes an exit port for depositing dislodged matter in a narrow

trail behind the conveyance means.

12. A method of renovating synthetic playing surfaces including the steps of:

directing a plurality of compressed air jets (24) at said playing surface
(1) to dislodge particulate matter therefrom; and

conveying said air jets in a first, forward direction over said playing
surface; !

characterized by the further step of:

imparting a periodic motion to said compressed air jets in a second
direction, said second direction including a component orthogonal to said first

direction and substantially parallel to the plane of the playing surface.

13. A method according to claim 13 further including the steps of:

utilising said compressed air jets to entrain said dislodged particulate
matter into a collection chamber (40);

segregating coarse and fine elements of said particulate matter by way
of a screw conveyor (44) to extract coarse particulate matter from said
collection chamber (40); and

using a flow of air to exhaust fine particulate matter from said collection

chamber.
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