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coarse particulate matter as part of their structural make .
invention is primarily concer FEHLDI OR ®HEI INVENTION
This invention relates to the renovation of synthetic
playing surfaces particulary, but not exclusively, sporting
5 surfaces such as synthetic grass tennis courts, synthetic
bowling greens and éynthetic football and 1like playing
fields, which generally include a layer of sand or other
coarse particulate matter as part of their structural make
up. The invention is primarily concerned with equipment
100 for removing the coarse particulate matter, together with
any entrained dirt, from the synthetic grass surface,
. separating the dirt from the sand, and returning the clean
particulate matter to the synthetic grass surface. Another
aspect of the invention concerns equipment for softening
15 the layer of sand and/or other particulate matter in
'synthetic playing surfaces, and this aspect has particular
applicability to sporting surfaces which are wet.
Since the invention is ﬁrimarily concerned with the
‘renovation of synthetic grass tennis courts, it will be
20 described in that context. However, it will be readily
apparent to the skilled addressee that the inveqtion has .
ﬁuch broader application than this and that such
description is given merely by way of illustration.
| DESCRIPTION OF THE PRIOR ART
25 Synthetic grass tennis courts typically comprise a
synthetic mat surface from which extend tufts of simulated
grass fibres of plastics material. Sand is layered over
the mat surface filling the spaces between the tﬁfts so
tﬂat the tufts remain substantially erect fff_ﬁfffﬁff_f____-
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10 for renoving the coarse particulate matter, together mnth any entrai ned

girt, fromthe synthetic grass surface, separatlng t he }15 &*b«ﬂand
and.returnlng the clean particulate matter to the synt rfa

Anot her aspect of the invention concerns equi prent f.or tHEN
| ayer of sand and/or other particulate matter in synthetlc playlng
surfaces, and this aspect has particular applicability to sporting surf
whi ch are\Mﬂflaﬁrﬁnrfheelwhmdh(pr¢%1¢¢$narMH¢herhpumm gimfhlapeto a

natural grass éourt surface.
In time, various environmental factors acting on such
synthetic grass tennis courts necessitate cleaning or
5 replacement of the sand. . Cleaning may be done with high
pressure water or with the use of nylon or wire brushes.
Higfl pressure water is disadvantageous in that it is a
messy process and usually requires replacement of much of
the sand and a considerable amount of relevelling.
10 Relevelling is difficult with wet sand and is a laborious,
time~consuming process. ‘Nylon brushes are not very
successful, particularly when the sand has become highly
compacted, and wire brushes damage the synthetic mat and
tufts.
i5 OBJECT OF THE INVENTION
It is therefore an object of the present invention to
provide equipment for use in renovating synthetic grass
tennis courts, for example, which- does not have the
disadvantages outlined above.
20 SUMMARY OF THE INVENTION
Accordingly to one aspect of the present invention,
there is provided a device for dislodging, entraining and
separating coarse and fine particulate-matter layered on a
synthetic playing surface, said device comprising a plenum
25 chamber having a compressed air inlet and at least one air
outlet through which air can be expelled at an inclined
angle against a playing surface so as to dislodge coarse

and fine particulate matter layered thereon and to direct
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plenum chamber, said manifold including a port located in
its upper region through which the fine lightweight
particulate matter is exhausted, and an outlet in a lower
region by way of which the coarse heavyweight particulate
matter is passed back to the playing surface.

The particulate dislodgment, entrainment and
separating device is suitably arranged on a framework which
permits easy manipulation over the surface to be treated.
An arrangement for remo#ing the separated 1lightweight
matter and collecting it may also be included on such a
framework. Most preferably, the framework is wheeled so
that the device may be pushed or driven over the surface to
be treated.

The plenum chamber is preferably an elongate chamber,
most suitably of substantially tubular configuration which
traverses the device from side to the other, that is, it is
arranged such that it extends at approximately right angles
to the direction in which the device is adapted to move or
be propelled over the ground surface. The plenum chamber
has at least one compressed air inlet, most preferably two
- on opposing end walls thereof, and at least one outlet of
relatively reduced size whiéh_effects an increase in the
velocity of the air passing therethrough and which directs
the air at an angle downwardly beneath the device against
the particulate matter to be dislodged and entrained. The
outlet may be one or more narrow slits, preferably

extending in a straight line transversely of the device or,
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most preferably, a multiplicity of a;igned pin holes.

Suitably, the internal bore of each pin hole outlet is

tb—

countersunk so that a venturi effect is produced by the air
passing therethrough. The angle at which the outlet(s) is

S arranged is such as té provide maximum leverage on the
particulate matter to be dislodged, whilst simultaneously
directing the dislodged matter towards the inlet of the
adjacent manifold. A suitable angle is between 30° and
75°¢, most preferably about 60° with respect to the

10 synthetic surface. The number of outlets in the plenum
chamber will ideally be maximized so that a large number of
individual jets of fast moving air can be directed against
the particulate surface, thereby optimising the dislodgment
forces thereon. This is particularly important when the

15 particulate matter has formed a hard crusty surface as is
quite common in tennis court surfaces.

The manifold is suitably a hollow curvilinear duct of
semi-cylindrical configuration with a longitudinal
particulate inlet located adjacent the outlet(s) of the

20 plenum chamber. The plenum chamber is suitably arranged
coaxially with the duct so as to be closely spaced from the
playing surface.

One or more baffle plétes, preferably two, are
arranged to partially enshroud the plenum chamber to

25 prevent the coarse particulate matter from being carried
into the manifold port and to direct the coarse particulate
mattér back onto the playing surface from which it has

pféviously been uplifted. The baffle plates may take the
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: ﬁﬁﬁdicﬂl&ﬁkyeWhgudﬂE%fﬁﬁﬁhﬁﬁﬁa at spaced intervals above

the plenum chambér.

In order to assist the circulation of the coarse and
fine particulate matter in the manifold, a deflector can
suitably be located in the region of the particulate inlet.
The deflector may be a planar plate which is angled with
respect to the adjacent playing surface so that particulate
matter striking its surface is reflected upwardly into the
manifold.

The longitudinal inlet- of the manifold is suitably
located in the front half or foremost section of the device
and can, if need be, be covered with a grill or mesh of
sufficient aperture to prevent entrainment of large pieces
of debris which could conceivably blqck the manifold or at
least impede the operation thereof. This, however, is not
usually necessary.

The manifold is ideally designed so that the wall
adjacent the longitudinal inlet extends upwardly therefrom
at a constant radius of curvature through a less curved
region.to a downwardly curved section which defines the
outer wall at the coarse particulate outlet.

The upper region of the manifold incorporates the port
through which all lightweight matter is exhausted. The
port 1is simply an opening about which a deflector or
similar means can be arranged if necessary to prevent the
coarse, particulate matter being sucked therethrough. The
coarse particulate matter is directed towards the outlet in

the rear section of the manifold due to its heavier and



becone hi ghly conpacted, and wire brushes damage the synthetic mat and
tufts.* DE- G 8804130 describes a nachine for cleaning artificial grass

sur fraces which includes a rotating brush to di sl odge pFhis$h aaBeeg REplered the
surface and "sweep” theminto a collecting box where fi : | [ 35 % e
filtered out, and coarse particulates are redeposited: ' e, by

the action of a blower coupled to the col I &tion box.
bulkier nature.

In order to assist in the prevention of the coarse
particulate matter blowing out from the sides of the
device,'between'the bottom edge of the manifold and the

S ground surface, a skirt may be provided. This may take the
form of a flat metal plate which extends outwardly from the
manifold about it’s entire perimeter.

As previously mentiom.ad, the particle dislodgment,
separation and entrainment de&ice is preferably supported

10 on a wheeled-framework. " such a framework is preferably of
tubular construction with thin gauge sheet metal walls for
minimising the weight of the entire apparatus. A push/pull
handle bar is suitably provided at waist-height for easy
manipulation, and means enabling the manifold to be lowered

15 close to the ground surface or for raising it when not in
use are also included. Such means can comprise a set of
pivotal linkages operated by a lever adjacent the push/pull
handle.

When an arrangement 1is provided for removing the

20 separated fine particulate matter and collecting it, this
will suitably comprise a cyclone and chamber in combination
with a filtering system. The cyclone 1is conveniently
connected directly by way of a flexible duct to the port of
the manifold. One form of cyclone comprises a cylinder

25 with a conical head piece which is oriented in a vertical
location on the wheeled framework between the manifold and
the push/pull handle. 2An inlet is provided in the sidewall

of the cyclone at an intermediate position, and internal
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plates direct the entrained fine particu;ate matter around
the inner wall towards the bottom of the cyclone to a
collection chamber directly beneath it. A filtering system
is provided about an exhaust air outlet, or outlets, which
is preferably located in the top of the cyclone. The

filtering system may comprise one or more bags of filtering

material supported from a framework which extends above the

outlet(s). The filtering arrangement is designed to
prevent any fine particulate matter blowing into the
atmosphere while perﬁitting the exhaust air to be ‘expelled
therethrough.

Conmpressed air used to charge the plenum chamber can
be supplied from a portable compressor which is either
carried by the support framework for the device or is
supplied by a separate remote compressor. In this later
context, a single compressed air line preferably supplies
air to two separate lines cpnnected to opposite ends of the
plenum chamber, and a take-off 1line for driving the
equipment.

According to a further aspect of the invention, there
is provided a device for softening a synthetic playing
surface which has compacted particulate matter layered
thereon, said devicé comprising a plenum chamber having a
compressed air inlet and at least one air outlet through
which air can be expelled at high velocity at an inclined
angle against a playing surface so as to dislodge the

particulate - matter 'layered thereon, uplifting the

particulate matter into an adjacent manifold which extends
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above said plenum chamber, and drop said wuplifted
particulate matter back onto the playi;g surface in a non-
compécted layer.

This device has been adapted particularly for
synthetic surfaces which are wet and is therefore primarily
used on winter sporting fields or those surfaces which are
subjected to a lot of rain.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the invention will now be
described with reference to the accompanying drawings, in
which:-

Figure 1 is an end-on créss-sectional view of a device
for dislodging, entraining and separating coarse and fine
particulate matter according to the present invention;

Figure 2 is a view from below of the device depicted
in Figure 1;

Figure 3 is an end-on perspective view of the device
of Figure 1 supported on a framework and including a fine
particle collecting chamber;

Figure 4 is a side view of the particle collecting
chamber and filters; and

Figure 5 is a perspective view of a device for
treating wet coarse particulate matter.

In all the figures, like reference numerals refer to
like parts.

Referring firstly to Figures 1 and 2, the device,
indicated generally at 1, comprises a plenum chamber 10, a

manifold 11 and a port 12.



so as to dislodge coarse and fine particulate matter TifyShe®diadHes ROB.AND tO
direct*it into an adjacent mani fold which extends abov

chanmber, said manifold including a port located in itsﬂ'ﬂ”aﬂm m hr dlgh
which the fine lightweight particulate magter is exhau tI et
in a lower region by way of which the coarse heavywei ght particul ate matter

i's passed back toqhe BhanhR9 HEERGE. 18Neis Par tdywididhsic4li skadaeniilon
entrai nment and
extends from one side of the device to the other in a
transverse direction and has a compressed air inlet 9 at
each end. It includes a multiplicity of pin hole outlets
5 13 through which compressed air can be directed at an
inclined angle against the particulate ground surface 8, in
the direction of arrow 14. This action loosens the
particulate matter so that it can be uplifted at the
manifold inlet 15 and be entrained in a stream of air which
10 1lifts it through the manifold as shown by the arrows.
Defl;cto'r plate 16 assists in directing the particulate
matter in an upward direction;

As the particulate matter is entrained upwardly,
separation of the fine and coarse particles occurs due to

15 their differences in momentum. The fine matter tends to be
blown forwardly and upwardly for exhaustion through port
12, while the heavier coarser matter tends to lag behind to
a certain extent and be deflected by baffles 17, 18 back on
to the ground as shown by arrows 19, 20. The coarse

20 particulate matter is, in fact laid back down in a similar
array to that from which it was uplifted.

A lip 21 is provided at the perimeter of the manifold
to prevent any particulate matter from beingfblown from the
side of the manifold.

25 Referring to Figure 3, the device 1 is supported at
the front end of a wheeled structure which includes means

for collecting and storing the fine particulate matter as

well as an air filtering arrangement and operation



t he, separated |ightweight matter and collecting it nay

such a framework. Most preferably, the fragework is mhe

device may be pushed or driven over the surface to be treated. The plenu
chamber is prefgrabbysan el ongate chanber, nmost suitably of
substantially tubular

The wheeled structure comprises.é panelled framework

separating device is suitably arranged on a franemork whi ch perm S §g§y |
mani pultati on over the surface to be treated. An arrd& 5,%\“" m)V| ng

30 having a jockey wheel 31 to enable steering with handle
33, and driven wheels 32. Wheels 32 propel the structure
5 forward when compressed air motor 34 engages the wheels
through the action of belt pulley 35 which is actuated by
lever 36 through a system of levers culminating in linkage
arm 37.
The interior of the wheeled structure holds the
10 particulate collecting and storage.équipment (see Figure 4
also) and is accessed through door 38. This egquipment
comprises a cyclone 40 into which is connected a flexible
tube 41 extending from port 12 in the manifold of the
device 1. The cyclone includeé a number of baffles so that
15 particulate matter in the air is separated and falls into
bin 43. Filter socks 44 are supported from a disc 45 and
encompass outlets 46 in the top of the cyclone. The filter
socks remove all residual fine particulate matter from the
air before it is exhausted to the atmosphere. )
20 The plenum chamber is supplied with compressed air by
way of high pressure lines 50, 51 which extend through the
interior of the wheeled structure to the rear thereof.
These lines are Jjoined at a T-piece 52 to which air is
admitted by way of control valve 53 and inlet 54. 1Inlet 54
25 Jjoins to a separate mobile compressor (not illustrated).
A compréssed air take-off compartment 55 is provided
to supply air to the air motor 34.

Lever 56 functions to raise and lower the device 1



it issarranged such that it extends at approxinmately ri t he
direction in which the device is adapted to nove or be th
“ground surface. The pl enum chanber has at jl;east one conpressed air inlet
nost preferably two - on opposing end walls thereof, and at |east one
outlet of rel gewelivd edecednsi zgrothah shiests, anthnougiasea i sdiiges/elafi ty
of the air passing therethrough and which directs the air at an

linkages. )

configuration which traverses the device from side toThih&eelthﬁBeen‘imeq S

In operation, high pressure air from a compressor is
admitted by way of inlet 54, T-piece 52 and lines 50, 51,
5 to the plenum chamber. The device is-lowered to the ground
until it is closely spaced therefrom, by means of lever 56.
The wheeled structure is then set in forward motion by
pressurizing the air motor 34 with air and operating lever

36 so as to engage the belt on its pulley 35.

10 Air under pressure vents through the pin hole outlets
13 in the plenum chamber and impinges against the ground
surface 8. Coarse and 'fine particulates matter is
entraihed within the air stream with the coarse matter
being blown back onto the surface and the fine particulate

15 matter being entrained in an air stream which exhausts into
cyclone 40 by way of flexible tube 41. 1In the cyclone the
air and dust are separated with the residual dust settling
into bin 43 and about filter sock 44, and the air venting
out through the filter sock 44. The device 40 described is

20 particularly suitable for clganing the sand of synthetic
grass playing surfaces such as tennis courts and for
cleaning the particulates from sand-free playing surfaces
such as hockey fields.

The device depicted in Figure 5 is for softening up

25 wet particulate material. It comprises a plenum chamber 60
having compressed air inlet 61, 62 and a plurality of pin
hole outlets 63 arranged in a similar manner to those in

the device depicted in Figure 1. The plenum chamber 1is



anglé downwardly beneath the device against theqmgshksuﬁakal r to
be di st ddged and entrained. The outlet nmay be one or nﬂl '
f ]

preferably extending in a straight line transversely o
located within a manifold 64 having a skirt 65. This

nost preferably, a multiplicity of aligned Pln hol es.
I nternal bore of each pin hole outlet is

dgvice may be incorporated into the mgbile arrangement of

Figure 3 in place of the Figure 1 embodiment however since

there is no outlet port the collection equipment is not
5 utilized. | _

In operation, compressed air 1is directed at high
veloc::l.ty .against a wet compacted surface containing
partlculate matter. The particulate matter is uplifted and
then dumped back onto the surface as the device is moved

10 along, thereby producing a soft playing surface. This
device is particularly suited to synthetic football and
hock f;eldé ‘which have a sand filling.

A typical air pressure employed with both'aspects of
the invention is 375 cfm at 110 psi, and the diameter of

15 the pin holes is 1.5 mm.
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1. A device for dislodging, entraining and separating
coarse and fine particulate matter layered on a synthetic
playing surface, said device comprising a plenum chamber

5 having a compressed air inlet and at least one air outlet
through which air can be expelled at an inclined angle
against a playing surface so as to dislodge coarse and fine
particulate matter layered thereon and to direct it into an
adjacent manifold which extends above said plenum chamber,

10 said manifold including a port located in its upper region
through which the fine:lightweight particulate matter is
exhausted, and an outlet in a lower region by way of which
the coarse heavyweight particulate matter is passed back to
the playing surface.

i5 2. A device as claimed in claim 1 wherein the plenum
chamber is of substantially tubular configuration and
extends from one side of the device to the other in a
substantially horizontal disposition at right angles to the
direction in which the device is adapted to be passed over

20 the playing surface.
3. A device as claimed in claim 2, wherein there is an
inlet for compressed air at each epd of the plenum chamber
and the outlet comprises a multiplicity of aligned pin
holes formed along a side of the plenum chamber.

25 4. A device as claimed in claim 3, wherein the pin holes
in the plenum chamber are aligned at an angle of
~approximately 60° with respect to the playing surface.

5. A device as claimed in any one of the preceding
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inlet |ocated adjaceft the outlet(s _
with a longitudinal inlet located adjacent the outlet in

" the plenum chamber.
6. A device as claimed in claim 5, wherein the manifold
5§ includes a section adjacent the longitudinal inlet which
extends upwardly in a substantially vertical direction and
then curves in a constant radius of curvature through a
horizontal seétion to a downwardly directed section which
~defines a coarse particulate matter outlet.
i0 7. A device as claimed in claim 6, wherein the coarse
particulaté matter outlet is sufficiently larger than the
manifold inlet to enable a drop in the velocity of the air
as it passes from the manifold inlet to the outlet, to
thereby spread the coarse particulate matter on the playing
15 surface in a uniform layer.
8. A device as.claiméd in any one of the preceding claims
which includes at 1least one baffle plate arranged to
partially enshroud the plenum chamber in order to prevent
coarse particulate matter from being carried into the
20 manifold'port and to direct the coarse particulate matter
to the manifold outlet.
9. A device as claimed in any one of the preceding claims
which is supported on a wheeled framework.
10. A device as claimed in claim 9 and including a chamber
25 for collecting the separated fine particulate matter, said
chamber comprising a cyclone connected at an inlet in its
side wall to the port in the manifold, by a ducting.

11. A device as claimed in claim 10, and including a
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the cyclone which permits air to vent to the atmosphere
while retaining the fine particulate matter.

12. A device as'claimed in any one of the preceding claims
and incluéing a. compressed air source for supplying
compressed air to the plenum chamber.

13. A method of dislodging and separating coarse and fine
particulate matter from a surface comprising the steps of

directing pressurised air onto and at an inclined
angle té, the surface to dislodge fine and coarse
particulate matter therefrom,

seperating the fine and coarse particulate matter, and

returning the coarse particulate matter to the
surface.
14. A method according to claim 13, wherein the directing
step involves directing the pressurised air through a
multiplicity of aligned pin holes.
15. A method according to claim 12 or 13, wherein the
directing step involves directing the pressurised air at an
angle of approximately 60° with respect to the surface.
16. A method according to any of the preceding claims,
wherein the: separating step involves passing the dislodged
fine and coarse particulate matter through a manifold in
which the separating step is carried out.
17. A method according to any of the preceding claims and
including the further step of collecting the separated fine

particulate matter.
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18. A device for softening a synthetic playlng surface
which has compacted particulate mattéf layered thereon,
said device comprising a plenum chamber having a compressed
air inlet and at-least one air outlet through which air can
be expelled at high velocity at an inclined angle against
a playing surface soc as to dislodge the particulate matter
layered thereon, uplift the particulate matter into an
adjacent manifold which extends above said plenum chamber,
and drop said uplifted particulate matter back onto the
playing surface in a non-compacted- layer.
19. A method of softening a surface of compacted
particulate matter, the method comprising the steps of:
directing pressurised air onto, and at an inclined
angle to, the surface to dislodge the particulate matter,
uplifting the dislodged particulate matter, and
returning ‘the dislodged particulate matter to the

surface in a non-compacted layer.
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The upper region of the manifold incorporates the port through which all
Lightaeight matter is exhausted. The port is sinply an opéning about which

a deflector or simlar neans can be arranged if necessarphistshedp ﬁnt t he . T}

coarse, particulate matter being sucked therethrough.
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(54) Tile: DEVICE FOR CLEANING SYNTHETIC GRASS PLAYING SURFACES

(57) Abstract
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A device for renovating synthetic grass playing surfaces which optlonally include a layer of particulate material. The device
comprises a plenum chamber (10) which directs a fast moving jet of air against the partlculate so as to dislodge it and direct the
Particulate into @ manifold (11) which partially surrounds the plenum chamber. The manifold is designed to separate out the fine

| particles and direct them to a collection area, and to lay the coarse particulate back on the surface. Filtering-and collection appar-
atus is also described.
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DEVICE FOR CLEANING SYNTHETIC GRASS PLAYING SURFACES
FIELD OF THE INVENTION

This invention relates to the renoQation of synthetic
playing surfaces particulary, but not exclusively, sporting
surfaces such as synthetic grass tennis courts, synthetic
bowling greens and synthetic football and like playing
fields, which generally include a layer of sand or other
coarse particulate matter as part of their structural make
up. The invention is primarily concerned with equipment
for removing the coarse particulate matter, together with

any entrained dirt, 'from “the synthétic grass surface,

separating the dirt from the sand, and returning the clean

particulate matter to the synthetic grass surface. Another
aspect of the invention concerns quipmenﬁ.for softening
the 1layer of sand and/br other particulate maﬁter in
synthetic playing surfaces,'and this aspect has particular
applicability to sportlng surfaces which are wet.

Since the invention is prlmarlly concerned with the
renovation of synthetic grass tennis courts, it will be
described in that context. However, it will be readily
apparent to the skilled add;essee that the invention has
much broader application than this énd tha; such
description is given-merely by way of_illustraﬁion.

DESCRIPTION OF THE PRIOR ART

Synthetic grasé tennis cohrté typically comprise a

a

" synthetic mat éurface;from wﬁicp extend tufté-of;simuléted

grass fibres of plastics material. Sand is layered. over
the mat surfac&:fi]]ihq-thn spétes between thr: tufts so

substantially ‘erect ang produce &

o



pivotal linkages operated by a lleve push/ pull handl e. When an
arrangenent is provided for Vi nHl mwx T er
and collecting it, this will suiltab cy c || OREPLARENENHBHEET n)

combi nation with a filtering system The cyclone i § convefidehGy 199 P .
UI

connected di rectly by way of a flexible duct to-the. obete pf--t-he--mant:
One formof cycla ‘

lat surface which prov1des a ball rebound similar to a

when-not in use are also incl uizd Tmssﬁééi:ﬁas%élﬂ& G conprise a set of

natural grass court surface.
In time, various envi:onmental factors acﬁing on such
synthetic grass tennis courts necessitate cleaning or
5 replacement of the sand. Cleaning tay be done with high
pressure water or with the use of nylon or wire brushes.
Higﬁ pressure water is disadvantageous in that it is a
ﬁessy process and usually requires replacement oﬁ much of
the sand and a considerable amount of relevelling.
10 Relevelling is difficult with wet sand and is a laborious,
time—conéuming process. Nylon brushes are not very
successful, particularly when fﬁe sand has become highly
compacted, and wire brushes damage the synthetic mat and
tufts.
15 OBJECT OF THE INVENTION
It is therefore an object of the present inventibn'to
provide equipment for use in renovatihg synthetic graés
tennlis courts, for example, which does not have the
disadvantages outlined above.
20 . SUMMARY OF THE INVENTION
Accordingly to one aspect of the present invention,
there is provided a device for dislodging, entraining and
separating coarse and fine particulate matter layered on a
~synthetic playing sufface, said device comprising a plenum
25 chamber having a compressed air inlet and at least one air
outlet through whlch air .can bhe. expelled at an inclined
anul( aqalnst a playlnq surfécc 56 aé to d]:]odqr Caarfo

and fxno partlculate matter layered thereOn and to d;rcc*
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it into an adjacent mahifold which extends _ébove said
plenum chamber, said manifold including a porf located in
its upper region through which the fine . lightweight
particulate matter is exhausted, and an ouflet in a lower
region by way of which thé coarse heavyweight particulate
matter is passed back to the playing surface.

The particulate dislodgment, entrainment and
separating device is suitably arranged on a framework which
permits easy manipulation over the surface to be treated.
An arrangement for .removing the- sepafated lightweight
matter and_collecting it may also be included on such a
framework. Most éreferably, the framework is wheeled so
fhat the device may be pushed or driven over the surface to
be treated.

The plenum chamber is preferably an élongate chamber,
most suitably of substantially tub&lar configuration which
traverses the device from side to the other,'that is, it is
arranged such that it extends at approximately right angles

to the direction in which the device is adapted to move or

be propelled over the ground surface. The plenum chamber

has at least one compressed air inlet, most preferably two
- on opposing end walls thereof, and at least one outlet of

relatively reduced size which effects an increase in the

velocity of the air passing therethrough and which directs’

the- air at an'angle-downwardly beneath the device against

‘the particulate matter to be dislodged and entrained. The

outlet may be. one or more narrow slitc, preferably

extending-in a straight.line transversely of the device or,



7 directly beneath it. A filterhdeheetit B iRSpREPVI ded about an exhaust
air outlet, or outlets, which is Jgpted in the top of the
cycl one. The filtering system qgﬂm - ne. or _ f
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outlet(s). The filtering arrangenent is designed o p
particulate matter 4,

eent any AUg9gep

most preferably, a mqitiplicity of aligned pin holes.
Suitably, the internal bore of each pin hole outlet is
countersunk so that a venturi effect is produced by the air
passing therethrough.' The angle at which the outlet(s) is
arranged is such as to provide maximum leverage on the
particulate matter to be dislodged, whilét simultaﬁeously
directing the dislodged matter towards the inlet of .the
adjacent manifold. A suitable angle is between 30° and
75°, most preferably about 60° with"respect to the
10 synthetic surface. Thé number of outlets in the plenum
chamber will ideally be maximized so that a large number of
individual jets of fast moving air can be directed against
the.particulate surface, thereby optimising the dislodgment
forces thereon. This is particularly important when the
15 particulate matter has formed a hard crusty surface as is
guite common in tennis court surfaces.

The manifold is suitably a hollow curvilinear duct of
semi-cylindrical cdnfiguration with a longitudinal
particﬁlate inlet located adjacent the outlet(s) of the

20 plenum chamber. The plenum chamber is suitably arranged
coaxially with the duct so as to be closely spaéed from the
playing.surface.

One or more baffle plates, preferably two, are
arranged to partially enshroud the. plenum chamber to

25.. .prevent the coarse particulate matter from being carried
| into. the manifold port and to direct the éqarse particulate
matter ﬁaék onto tﬁe_playinq:bﬁféace.froﬁ which it has

pféviously been uPliftéd. Thg baffié_piates méfrtéke ﬁhé“
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: par=at ejfr enot e ssor.jj In
this later context, a single conpressed air |ine pref@a:. !d@?ﬁkﬁﬂMﬁr to
two separate |ines connected to oppositesends of the

take-off line -for driving the

form of curved plates arranged at .spaced intervals above

b|0mnng into the atnDsphere mhll 14 haust air to be expelled
‘t her et hr ough. Conpressed air ﬁ‘“ijghéeﬂge p

the plenum chamber.

In order to assist the ciréulation of the coarse and

fine particulate matter in the ménifold, a deflector can

§ suitably be located in the region of the particulate inlet.

The deflector may be a planar plate which is angled with

respect to the adjacent playing surface so that particulate

natter striking its surface is'ref;ected upwardly into the
manifold.

10 The longitudinal inlet of the manifold is suitably
located in the front half or foremost section of the device
and can, if need be, be covered with a grill or mesh of
sufficient aperture to prevent entrainment of large pieces
of debris which could conceivably block the manifold or at

15 least.impede the operation thereof. This, however, is not
usually nécessary.

| The manifold is ideally designed so that the wall
adjacent the longitudinal inlet extends upwardly therefrom

at a constant radius of curvature through a less curved

20 region to a downwardlylcurved section which defines the
outer wall at the coarse particulate outlet.

The upper region of the manifold incorporates the port
through which all lightweight matter is exhausted. The
port is simply an opening about which a deflector or

25

similar means can be arranged if necessary to prevent the
- coarse, particulate matt¢r~berng sucked therethrough[ The -
coarse partlculdtc maLer is uerCLcd tawards the outl(t

-i_ra

-

1phe-rear ,ectlon of the maano]d duc to its heavier ahd
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equi pment. According to a further aspect of vention, there is
provi ded a device for softening ng;sméthbt E‘ surface which has
u

bulkier nature.

In order to assist in the prevention of the coaree
particulate matter blowing out from the sides of the
device, between the bottom edge of the manlfold and the

S ground surface, a skirt may be prov1ded Thls may take the
form of a flat metal plate which extends outwardly from the
manifold about it‘’s entire perimeter.

As previously mentioned, the particle dislodgment,
separatien and entrainment device is preferably supported

10 on a wheeled-framework. Such a framework is preferably of
tubuldr construction with thin gauge sheet metal walls for
- minimising the weight of the entire apparatus. A push/pull
handle bar is suitably provided at'waist—height for easy
manipulation, and means enabling the manifold te be lowered
.15 close to the ground surface or for raising it when not in
use are also included. Such means can comprise a set of
pivotal 1inkage$ operated by a lever adjacent the push/p&il
handle.
When an arrangement is provided for removing the
20 separated fihe'particulate matter and collecting it, this
will suitably comprise a cyclone and chamber in combination
with a filtering system. The cyclone 1is conveniently
connected directly by way of a flexible duct to the port of

the manifold. One form of cyclone comprises a cylinder

N
LN

with a conical head piece which is oriented in a vertical-
Jocation on the wheeled framework between the manifold .and
~the puSh/pdl] handje¢.  hn inlet 2o provided in the sidew?]]

of the cyclone (a8t an intermediate pocition, and internal
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"particularly for synthetic surfaces which are wet and i e f-‘gﬁlﬁ..;ggﬁ.,_, _

primarily used on winter sporting fields7or those

plates direct the entrained. fine particulate matter:around

the inner wall towards the bottom of the cyclone to a

coilection chamber directly beneath it. A filtering system

is provided about an exhaust air outlet, or outlets, which

5 is preferably located in the top of the cyclone. The

| filtering system may comprise one or more bags of filtering

material supported from_é framework which extends above the

outlet(s). The filtering arrangement 1is designed to

prevent any fine particulaté matter blowing into the

10 atmosphére while permitting the exhaust air to be ‘expelled
therethrough.

Compressed air used to charge the plenum chamber can
be supplied from a portable compressor which is either
carried by the support framework for the device or is

15 supplied by a separate remote compressor. In this later
context, a single éompressed air line preferably supplies.
air to two separate lines'connected to opposite ends of the

plenum chamber, and a take-off 1line for driving the

equipment.

20 According to a further aspect of the invention, there
i; provided a device for softening a synthetic playing
surface which .has- compacted particulate matter layered
thereon, said device comprising & plenum chamber having a
compressed air inlet and at least one air outlet through

25

which air can be expelled .at high velocity at an 1inclined

angle -against. 2 playing surface so as to dislodge the

w
particulate matter  laycroed thereon, uplifting the .

particulate: matter into an adjacent manifold which exténds



8 surfaces whi ch are subjected to a

-PREFERRED EMBQODI MENT A Thiscsh qhﬁETHﬁSBﬁﬁNI
described with reference ﬂﬂ nyPhgcﬁﬁamnng

is an end-on cross sectl

F;gure 1

above said plenum chamber, and drop sald

uplifted

particulate matter back onto the playing surface in a non-

compacted layer.

This device has been adapted particularly .for
synthetic surfaces which are wet and is therefore primarily
used on winter spbrting fields or those surfacés which are
subjected to-a lot of rain.
DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the invention will now be
10 described with reference to the accompanying drawings, in
which: -

Figure 1 is an end-on cross-sectional view of a device

for dislodging, entraining and separating coarse and fine

particulate matter according to the present invention;

15 Figure 2 is a v;ew from below of the device depicted
in Figure 1;

Figure 3 is an end-on perspective view of the device
of Figure 1 supported on a.framework and including a fine
particle collecting chamber;

20 |

Figure 4 is a side view of the particle collecting
chamber and filters; and

Figure 5 1is a perspective view of a device for
treating wet coarse pefticulate matter.

In all the figures, like reference numerals refer to

25 like parts.

Referring flrstly to Figures 1 and z, the device,
indicated_generally'aﬁ 1, comprises a plenum chambhér 10, &

menifold ir_andta poft 12.
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the particle collecting

The plenum chamber 10 is a cylindrical tube which

extends from one side of the device'td the othef in a
transverse direction and has a compressed air inlet 9 at
each end. It includes a multiplicity of pin hole outlets
13 through which compressed air can be directed at an
inclined angle against the pafticulate ground surface 8, in
the direction of arrow 14. This action loosens the
particulate matter so that it can be uplifted at the
manifold inlet 15 and be entrained in a.stream of air which
10 1lifts it through the manif.old as shown by the arrows.
Defl;ctdr plate 16 assists in directing. the particulate
matter in an upward direction?

As the particulate' matter is entrained upwardly,
separation of the fine and coarse particles occurs due to

15 their differencgs in mémgntum. The fine matter tends to be
blown forwardly and upwardly for exhaustion through port
12, while the heavier coarser matter tends to lag behind to
a certain extent'and be deflected by baffles 17, 18 back on
to the ground as shown by arrows 19, 20. The coarse

20 particulate matter i;, in fact laid back down in a similar
array to that from which it was uplifted.

A 1lip 21 is provided at the perimeter of the manifold
to prevent any particulate ﬁatter from being blown from the
side of the manifold.

25 Referring to Figure 3, the device 1 is supported at
thg front end of a_wheelgd s;ructure which includes means
for”coll;cting'aﬁd sto;ing‘thé.finé ﬁarti;uiate matter as

~well ‘as .an ‘air filtering arrangement and operation
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controls.

The wheeled structure comprises a panelled framework

30 having a jockey wheel 31 to.enable steering with handle

33, and driven wheels 32. - Wheels 32 propel the structure

forward when compressed air motor 34 engages the wheels
through the action of belt pulley 35 which is-actuated by
lever 36 through a system of levers culminating in linkage

arm 37.

The interior of the wheeled structure holds the
10 particuiate_collecting and storage .equipment (see Figure 4
also) and is accessed through door 38. This equipment
comprises a cyclone 40 into thch is connected a flexible
tube 41 extending from port 12 in the manifold of the
device 1. The c?clone includes a number of baffles so that

15. particulate matter in the air is separated and falls into

bin 43. Filter socks 44 are supporfed.from a disc 45 and

encompass outlets 46 in the top of the cyclone. The filter

socks remove all residual fine particulate-maftef from the
air before it is exhausted to the atmosphere: )
20 The plenum chamber is supplied with compressed air by
way of high pressure lines 50, 51 which extend through the
interior of the wheeled structure to the rear thereof.
These lines are joined at a T-piece 52 to which air 1is
admitted by way of controllvalve 53 and inlet 54. Inlet 54

jeins to a §eparete mobile compressor (not illustreted).
'A.eompressed air take—off'compartment 5% is provided

' po.édpply.ai;'tg the air metpr 34.

‘Lever $6 furnictions. to raise. and. lower ‘the device )
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upllfted at the manifold inlet 15 and be entrained in a

linkages.

In operation, high pressure air from a compressor is
admitted by way of inlet 54, T-piece 52 and lines 50, 51,
5 to the plenum chamber. The device is lowered to the ground
until it is closely spaced therefrom, by means of lever 56.
The wheeled structure is then set in forward motion by
pressurizing the air moﬁor 34 with air and operating lever

36 so as to engage the belt on its pulley 35.

10 Air under pressure vents througﬁ the pin hole outlets
13 in the plenum chamber and impinges against the ground
surface 8. _ Coarse and fine particulates matter .is
entrained within the air stream with the coarse matter
being blown back onto the surface and the fine particulate

15 matter being entrained in an air stream which exhausts into

cyclone 40 by way of flexible tube 41. " In the cyclone the

air and dust are separated with the reéidual dust settling
into bin 43 and about filter sock 44, and the air venting
out through the filter sock 44. The device 40 described is

20 particularly suitable for cleaning the sand of synthetic
grass playing surfaces such as tennis courts and for
cleaning the particulates from sand-free playing surfaces
such as hockey fields. |

The device depicted in Figure S5 is for softening up

25 wet particulate material. It comprlses a plenum chamber 60

” hav1ng compreséed air 1nlet 61 62 and a plurallty of pin
vhole outlets 63 arranged in" a 51m11ar manner to those in-

the devxce depicted Jin F;gure 1. The plenum chamber i
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located within a manifold 64 having a skirt 65. This

device may be iﬁcorporated inio the mobile arrangement of
Figure 3 in place of the Figure 1 embodiment however since
there is no outlet port the collection equipment is not
utilized.

In operation, compressed air is directed af high
velocity against a wet compacted surface containing
particulate matter. The particulate matter is uplifted and

then dumped back onto the surface as the device is moved

. along, thereby producing a soft playing surface. This

device is particularly suited to synthetic football and
hock fields which have a sand filling.

A typical air pressure employed with both aspects of
the invention is 375 cfm at 110 psi, and the diameter of

the pin holes is 1.5 mm.
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1. A device for aislnging, éntraiﬁing and separating
coarse ana fine péfticulaﬁe matter layered on a synthetic
playing surface, said device comprising a plenum chamber
having a compressed air inlet and at least one air outlet
through which air can be expelled at an inclined angle
against a playing surface so as to dislodge coafse and fine
particulate matter layered thereon and to direct it into an
adjacent manifold which ektends above said plenum chambei,
10 said manifold including a port 16cated in its upper region
through which thé fine lightweight particulate matter is
exhausted, and an outlet in a iower region by way of which
the coarse heavyweight particulate matter is passed back to
the playing surface.

15 2. A device as claimed in claim 1 wherein the plenunm

chamber 1is of substantially tubular configuration and

extends from one side of the device to the other in a
substantially horizontal disposition at right angles to the

* direction in which the device is adapted to be passed over

20 -the playing surface.

3. A device as claimed ip claim 2, wherein there is an
inlet for compressed air at each epd-of the plenum chamber
and the outlet comprises a multiplicity of aligned pin
holes formed along a side 6f the blenum chamber.
25 4. 5 device as c}aimed in claim 3, wherein the pin holes
in the plenum chamber are aligned at an angle of
‘approximétely 60° with respeétipo'the“playihg surface.

%, A device a5 claimed in any one .of the . préceding
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claims, wherein the manifold is a hollow curvilinear duct

with a longitudinal inlet located adjacent the outlet in
the plenum chamber.

6. A device as claimed in claim 5, wherein the manifold

includes a section adjacent the longitudinal inlet which
extends upwardly in a substantially veftical_direction and
then curves in a constant radius of curvature through a
horizontal section to a déwnwardly directed section which
defines a coarse particulate matter outlet.

7. A device as claimed in claim 6, wherein the coarse
particulate matter outlet is sufficiently larger than the
manifold inlet to enable a drop in the velocity of the air
as it passes from the manifold-inlet to the outlet, to
thereby spread the coarse particulate matter on the playing

surface in a uniform layer.

8. A device as claimed in any one of the preceding claims

‘which includes at least one baffle plate arranged :to

partially enshroud the plenup.chamber in order to prevent
coarse particulate matter from being carried into the
manifold port and.to direct the coarse particulate matter
to the manifold outlet.

9. A device as claimed in any one of the preceding claims

which is supported on a wheeled framework.
10. A device as claimed in claim 9 and including a chamber

for collecting the separated fine particulate matter, said

chamber comprising a cyclone connected at an inlet in its

"side wall to the port . in' the manifold, by a ducting.

Ry

11. A device ‘as claimeéd in  ¢laim 10, and . inc¢luding

havi nglia

3
31 to enable steering with hapdl e 33, a .denveﬁ4w3§§1@ggz
Wheel s 32 propel the structure forward when conpressed=si—motor—84—EFe
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fllterlng arrangement connected to an outlet at the top of
the cyclone which permits air to vent to the atmosphere

while retaining the fine particulate matter.

12. A device as claimed in any one of the preceding claims

and including a compressed air source for supplying
compressed air to the plenum chamber.

13. A method of dislodging and separating coarse and fine

particulate matter from a surface comprising the steps of

directing pressurised air onto and at an inclined
angle to, the surface to dislodge fine and coarse

particulate matter therefrom,

separating the fine and coarse particulate matter, and

returning the coarse particulate matter to the

surface.

14. A method according to claim 13, wherein the directing
step involves directing the pressurised air through a
multiplicity of aligned pin holes.

15. A method according to claim 12 or 13, wherein the

directing step involves directing the pressurised air at an

angle of approximately 60° with respect to the surface.

16. A method according to any of the preceding claims,

vherein the separating step involveé passing the dislodged-
fine and coarse pafticulate matter through a manifold in
which ﬁhg separating step is carried out.

17. A method according to ény of tﬁe.precediﬁg“claimé and
including the further step of colleétiﬁg the'separatéd~ﬁine

particulate matter.

m‘ﬂ“mnlgwch is actuated by lever
e Jrtl {. [
ect‘ﬂ%iﬁﬁgﬂgkﬁégggf

equi pnent (see Flgure 4 also) and is accessed through do?r 38} 4TAUS 1996
equi pnment conprises a cyclone 40 into which is connecl

extending fromport 12 in the manifold of device

41
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the air before it is exhausted to the atnodgphere..
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18. A device for softening a-synt';hetic playing surface
which has compacted particulate matter layered thereon,
said device comprising a plenum chamber having a compressed
air inlet and at least oné air outlet through which air can
S be expelled at high velocity at an inclined angle"ggainst
a playing surface so as to disiodge the particulate matter |
layered thereon, uplift the particulate mattér into an
adjacent manifold which extends above said plenum chamber,
and drop said uplifted parti_cula.te matter back onto the
10 playing surface in a non-compacted- 1éyer.
12. A ritethod of softening a surface of compacted
particulate matter, the method comprising the steps of:
directing pressurised air onto, and at an inclined
angle to, the -surface to dislodge the particulate_ matter,
15 uplifting the dislodged particulate matter, and

returning the dislodged particulate matter to the

surface in a non-compacted layer.
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ABSTRACT
DEVICE FOR CLEANING SYNTHETIC GRASS PLAYING SURFACES

A device for renovating synthetic grass playing surfaces which optionally include a layer
of particulate material. The device comprises a plenum chamber (10) which directs a fast moving
jet of air against the particulate so as to dislodge it and direct the particulate into a manifold (11)
which partially surrounds the plenum chamber. The manifold is designed to separate out the fine
particles and direct them to a collection area, and to lay the coarse particulate back on the

surface. Filtering and collection apparatus is also described.

FIGURE 1
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such as”tennis courts and for cleaning the particul ates from sand-free

pl ayi ng surfaces such as hockey fields.

The device depicted in Figure 5 1is

for softening up wet particulate material.

It conprises a plenum chanmber 60

havi ng conpressed air |nlet1$&smﬁﬂﬂammadh hagd al f 3
arranged in a simlar manner e dBRENE| d4phedSERENT SHEEBT 1
The pl enum chanber is | ocated fo.I d 64 lhayi ng a k“ rAtUGGS Thij s
devi ce may be |ncorporated in arr Nl @kt 5000
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Figure 3 in place of the Figure 1 enbodi ment however si nce |t her e¥SR0"
outl et port the collection equipnent is not utilized. In o ratiogh%hg:i ........
conpressed air is directed at high velocity against a wet cmséet S
containing particulate matter. The paréiculate matter is upk
dunped back onto the surface as the device is noved al ong, thereby

produci ng a soft pl BEVIGESEOR L3EANING SYNTHETIE GRASSaPLA BURFACESt ed to
~synthetic footbal
FIELD OF THE INVENTION

This invention relates to the renovation of synthetic
playing surfaces particulary, but not exclusively, sporting
s surfaces such as synthetic grass tennis courts, synthetic
bowling greens and synthetic fostball and like playing
fields,'which generaily include a layer of sand or other
coarse particulate matter as part of their éﬁructural make
up. The invention is primarily concerned with equipment
10 for removing the coarse particulate matter, together with
any entrained .dirt, from the synthetic grass surface,
separating the dirt from the sand, and returning the clean
particulate matter to the synthetic grass surface. Another
aspect of the invention concerns equipment for softening
15 the layer of sand and/for other particulate. matter in
synthetic playing surfacés, and this aspect has particular
applicability to sporting surfaces which are wet.

Since the invention is primarily concerned with the
renovation of synthetic grass tennis courts, it will be
20 described in that contéxt. Howe&er, it will be readily.
apparent to the skilled addressee that the invention has
much broader application than this and lthat such

description is given merely by'way of illustration.

| DESCRIPTION OF THE PRIOR ART

25 Synthetic grass tennis courts typically comprise a
synthetic mat surface from which extend tufts of simulated
grass fibres of plastics material. Sand is layered over
the mat surface filling the spaces between the tufts so

that the tufts remain substantially erect and produce a



and hock fields which have a sand filling. A typical air pressure enptgyed
wi th both aspects of the invention is 375 cfmat 110:psi /~8nq kpesaEdhe} er
of the pin holes is 1.5 mMm CLAI M5 1. A device| %ﬂﬂbwf%ﬁ“ d'@hodg ng,
entraining and 08 Q{;I,,l_\. .......... 1

Date

flat surface which provides a ball rebound similar to a
natural grass court surface.

In time, various environmental factors acting on
such synthetic grass tennis courts necessitate cleaning
or replacement of the sand. Cleaning may be done with
high pressure water or with the use of a nylon or wire
brushes. High pressure watef is disadvantageous in that
it is a messy process and usually requires replacement of
much of the sand and a considerable amount of
relevelling. Relevelling is difficult with wet sand and
is a laborious, time-consuming process. Nylon brushes
are not very successful, particularly when the sand has
become highly compacted, and wire brushes damage the
synthetic mat and tufts.

DE-G-8804130 describes a machine for cleaning
artificial grass surfaces which includes a rotating brush
to dislodge particulates from the surface and "sweep"
them into a collecting box where fine particulates are
filtered out, and coarse particulates are redeposited
onto the surface, by the action of a blower coupled to
the collection: box. '

OBJECT OF THE INVENTION

It is therefore an object of the present invention
to provide equipment for use in renovating synthetic
grass tennis courts, for example, which does not have the
disadvantages outlined above.

SUMMARY OF THE INVENTION

Accordingly to one aspect of the present invention,
there is provided a device and method for dislodging,
entraining and separating coarse and fine particulate
matter layered on a synthetic playing surface as recited



separating coarse and fine particulate matter |ayered=oa—a=—synthetic—=
:playing surface (8), the device conprising a manifol dl REPLACEMENICSHEETh
said coarse and fine particulate matter displaced framthe pla iTg 7rf ce,
said mani fold including a port (12) located in its up Jaatd:e@jﬁoﬁgt.hl%ugh :
which the fine, lightweight particulate matter is exhoestes;
in a lower region by way of which the coarse, heavyweight particulate
matter is passed back to the playing surface, .

in claims 1 and 14 respectively. The device preferably

comprises a plenum chamber having a compressed air inlet
and at least one air outlet through which air can be
expelled at an inclined angle against a playing surface
so as to dislodge coarse and fine particulate matter
layered thereon and to direct it into an adjacent
manifold which extends above said plenum chamber, said
manifold including a port located in its upper region'
through which the fine lightweight particulate matter is
exhausted, and an outlet in a lower region by way of
which the coarse heavyweight particulate matter is passed
back to the playing surface.

The particulate dislodgement, entrainment and
separating device is suitably arranged on a framework
which permits easy manipulation over the surface to be
treated. An arrangement for removing the separated
lightweight matter and collecting it may also be included
on such a framework. Most preferably, the framework is
wheeled so that the device may be pushed or driven over
the surface to be treated.

The plenum chamber is preferably an elongate
chamber, most suitably of substantially tubular
configuration which traverses the device from side to the
other, that is, it is arranged such that it extends at

- approximately right angles to the direction in which the
device is.adapted to move or be propelled over the ground
surface. The plenum chamber has at least one compressed
air inlet, most preferably two - on opposing end walls
thereof, and at least one outlet of relatively reduced
size which effects an increase in the velocity of the air
passing therethrough and which directs the air at an
angle downﬁérdly beneath the device against the
particulate matter to be dislodged and entrained. The
outlet may be one or more narrow slits, preferably
extending in a straight line transversely of the device



characterized in that the device further includes: a p|enuﬂl£HEﬁ#Kﬁ
-adj acent said manifold, having a conpressed air |nIet(9) ang aLNP
air outlet (13) through whi ch air can be expelled at
directly onto the playing surface (8) so as to dislo
particulate matter |ayered thereon and ta direct it i
whi ch ext ends above the pl enum chanber (10). 2. A device as clained in
claiml1 wherein the plenum
or, most preferably, a multiplicity of aligned pin holes.

Suitably, the internal bore of each pin hole outlet is
countersunk so that a venturi effect is produced by the
air passing therethrough. The angle at which the
outlet(s) is arranged is such as to provide maximum
leverage on the particulate matter to be dislodged,
whilst simultaneously directing the dislodged matter
towards the inlet of the adjacent manifold. A suitable
angle is between 30°C -and 75°C, most preferably about
60°C with respect to the synthetic surface. The number
of outlets in the plenum chamber will ideally be
maximized so that a large number of individual jets of
fast moéing air can be directed against the particulate
surface, thereby optimising the dislodgement forces
thereon. This is particularly important when the
particulate matter has formed a hard crusty surface as is
quite common in tennis court surfaces.

The manifold is suitably a hollow curvilinear duct
of semi-cylindrical configuration with a longitudinal
particulate inlet located adjacent the outlet(s) of the
plenum chamber. The plenum chamber is suitably arranged
coaxially with the duct so as to be closely spaced from
the playing surface.

One or more baffle plates, preferably two, are
arranged to partially enshroud the plenum chamber to
prevent the coarse particulate matter from being carried
into the manifold port and to direct the coarse
particulate matter back onto the playing surface from
which it has previously been uplifted. The vaffle plates
may take the form of curved plates arranged at spaced
intervals above the plenum chamber.

In order to assist the circulation of the coarse and
fine particulate matter in the manifold, a deflector can
suitably be located in the region of the particulate



«side of the device (1) to the other in a substanti al
di sposition at right angles to the direction in whic
to be passed over the playing surface. 3. A devi ce
wherein there is an inlet (9) for conpressed air at qacht” efid ol —t-he=p
chanber (10) and the outlet conprises a nultiplicity of aligned pin hole
(13) fornmed along a side of the plenum

inlet. The deflector may be a planar plate which is

angled with respect to the adjacent playing surface so
that particulate matter striking its surface is reflected
upwardly into the manifold.

The longitudinal inlet of the manifold is suitably
located in the front half or foremost section of the
device and can, if need be, be covered with a grill or
mesh of sufficient aperture to prevent entrainment of
large pieces of debris which could conceivably block the
manifold or at least impede the operation thereof. This,
however, is not usually necessary. '

The manifold may include a section adjacent the
longitudinal inlet which extends = upwardly in a
gsubstantially vertical direction and then curves in a
constant radius of curvature through a horizontal section
to a downwardly directed section which defines a coarse

particulate matter outlet.

The manifold is ideally designed so that the wall
adjacent the longitudinal inlet extends wupwardly
therefrom at a constant radius of curvature through a
less curved region to a downwardly curved section which
defines the outer wall at the coarse particulate outlet.

The coarse particulate matter outlet may be
‘sufficiently larger than the manifold inlet to enable a
drop in the velocity of the air as it passes from the
manifold inlet to the outlet, thereby to spread the
coarse particulate matter on the playing surface in a
uniform layer.

The upper region of the manifold incorporates the
port through which all lightweight matter is exhausted.
The port is simply an opening about which a deflector or
similar means can be arranged if necessary to prevent the
coarse, particulate matter being sucked therethrough.



chanber. 4. A device as clainmed in claim3, wherein the pin holes (13)

<t he pl enum chanber are aligned at an angle of approximately 60[err]with

respect to the playing surface. 13 5. A devi ce a

of the preceding REPLACEMENT SHEET
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The coarse particulate matter is directed towards the
outlet in the rear section of the manifold due to its
heavier and bulkier nature.

In order to assist in the prevention of the coarse
particulate matter blowing out from the sides of the
device, between the bottom edge of the manifold and the
ground surface, a skirt may be provided. This may take
the form of a flat metal ‘plate which extends outwardly
from the manifold about its entire perimeter.

As previously mentioned, the particle dislodgement,
separati'on and entrainment device is preferably supported
on a wheeled frame work. Such a framework is preferably
of tubular construction with thin gauge sheet metal walls
for minimising the weight of the entire apparatus. A
push/pull handle bar is suitably provided at waist-height
for easy manipulation, and means enabling the manifold to
be lowered close to the ground surface or for raising it
when not in use are also included. Such means can
comprise a set of pivotal linkages operated by a lever -
adjacent the push/pull handle.

When an arrangement is provided for removing the
separated fine particulate matter and collecting it, this
will suitably comprise a cyclone and chamber in
combination with a filtering system. The cyclone is
conveniently connected directly by way of a flexible duct
to the port of the manifold. One form of cyclone
comprises a cylinder with a conical head piece which is
oriented in a vertical location on the wheeled framework
between the manifold and the push/pull handle. An inlet
is provided in the sidewall of the cyclone at an
intermediate position, and internal plates direct the
entrained fine particulate matter around the inner wall
towards the bottom of the cyclone to a collection chamber

in



clainms, wherein the manifold (11) is a hollow curvilinear duct with a
fongitudinal inlet (15) |ocated adjacent the outlet in t
(10). 6. A device as claimed in claim5, wherein the naifli REPCAGAMENT SHE e
a section adjacent the longitudinal inlet (15) which extlends ugvg Ty“3 a
substantially vertical direction and thenZcurves in a cgnst@nt. raatus-of " |
curvature through a horizontal section to a dowwardly o—section

whi ch defines a coarse particul ate
directly beneath it. A filtering system is provided

about an exhaust air outlet, or outlets, which is
preferably located in the top of the cyclone. The
filtering system may comprise one or more bags of
filtering material supported from a framework which
extends above the outlet(s). The filtering arfangement
is designed to prevent any fine particulate matter
blowing into the atmosphere while permitting the exhaust
air to be expelled therethrough.

Compressed air used to charge the plenum chamber can
be supplied from a portable compressor which is either
carried'by the support framework for the device or is
supplied by a separate remote compressor. In this later
context, a single compressed air line preferably supplies
air to two separate lines connected to opposite ends of
the plenum chamber, and a take-off line for driving the
equipment.

According to a further aspect of the invention,
there is provided a device for softening a synthetic
playing surface'which has compacted particulate matter
layered thereon, as recited in claims 19 and 20.
Preferably, the device comprises a plenum chamber having
a compressed air inlet and at least one air outlet
through which air can be expelled at high velocity at an
inclined angle against a playing surface so as to
dislodge the particulate matter 1layered thereon,
uplifting the particulate matter into an adjacent
manifold which extends above said plenum chamber, and
drop said uplifted particulate matter back onto the
playing surface in a non-compacted layer.

This device has been adapted particularly for
synthetic surfaces which are wet and is therefore
primarily used on winter sporting fields or those



matter outlet. 7. A device as claimed in claimb5, wherein the manifold
qincludes a wall adjacent the |ongitudinal inlet which extends upwardly . .
therefromat a constant radius of curvature through a {fE55—curve EEP to
a downwardly curved section which defines the outer wa |R%RLA§E&!)€YQBQ
particulate outlet. 8. A device as claimed 6 or 7, wheflein thﬁBCﬂE’TSQW
particul ate matter outlet is sufficiently |arger than {higate .57 l

surfaces which are subjected to a lot of rain.
DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the invention will now be
described with reference to the accompanying drawings, in
which :-

Figure 1 is an end-on cross sectional view of a
device for dislodging, entraining and'separating coarse
and fine particulate matter according to the present
invention; _

Figure 2 is a view from below of the device depicted
in Figufe 1;

Figure 3 is an end-on perspective view of the device
of Figure 1 supported on a framework and including a fine
particle collecting chamber;

Figure 4 is a side view of the particle collecting
chamber and filters; and

Figure 5 is a perspective view of a device for
treating wet coarse particulate matter.

In all the figures, like reference numerals refer to
like parts.

Referring firstly to Figures 1 and 2, the device,
indicated generally at 1, comprises a plenum chamber 10,
a manifold 11 and a port 12.

The plenum chamber 10 is a cylindrical tube which
extends from one side of the device to the other in a
transverse direction and has a compressed air inlet 9 at
each end. It includes a multiplicity of pin hole outlets
13 through which compressed air can be. directed at an
inclined angle against the particulate ground surface 8,
in the direction of arrow 14. This action loosens the
particulate matter so that it can be uplifted at the
manifold inlet 15 and be entrained in a stream of air



mani fold inlet (15) to enable a drop in the velocity of

-passes fromthe manifold inlet to the outlet, to thereby ngég %%5 co af%?
particulate matter on the playing surface in a uniforml . 90 8A Q09 VilSH?
as clained in any one of the preceding clains which inclludes at” [east ane

baffle plate (17, 18) arranged to partiably enshroud the plenun1chanber
(10) in order to prevent coarse particulate matter frombeing carried into
the manifold port (12) and to direct the

which 1lifts it through the manifold as shown by the

arrows. Deflector plate 16 assists in directing the
particulate matter in an upward direction.

As the particulate matter is entrained upwardly,
separation of the fine and coarse particles occurs due to
their differences in momentum. ' The fine matter tends to
be blown forwardly and upwardly for exhaustion through
port 12, while the heavier coarser matter tends to lag
behind to a certain extent and be deflected by baffles
17, 18 back on to the ground as shown by arrows 19, 20.
The coarse particulate matter is, in fact laid back down
in a similar array to that from which it was uplifted.

A lip 21 is provided at the perimeter of the
manifold to prevent any particulate matter from being
blown from the side of the manifold.

Referring to Figure 3, the device 1 is supported at
the front end of a wheeled structure which includes means
for collecting and storing the fine particulate matter as
well as an air filtering arrangement and operation
controls.

The wheeled structure comprises a panelled framework
30 having a jockey wheel 31 to enable steering with
handle 33, -and driven wheels 32. Wheels 32 propel the
structure forward when compressed air motor 34 engages
the wheels through the action of belt pulley 35 which is
actuated by lever 36 through a system of levers
culminating in linkage arm 37.

The interior of the wheeled structure holds the
particulate collecting and storage equipment (see Figure.
4 also) and is accessed through door 38. This equipment
comprises a cyclone 40 into which is connected a flexible
tube 41 extending from port 12 in the manifold of device



coarse particulate matter to the manifold outlet. 10. A
tn any one of the preceding clains which is supported o

f r amewor k.

chanber

(43)

aerhacEY
14 11. A device as clained in claim10 an
for collecting the -separated fine
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1. The cyclone includes a number of baffles so that
particulate matter in the air is separated and falls into
bin 43. Filter socks 44 are supported from a disc 45 and
encompass outlets 46 in the top of the cyclone. The
filter socks remove all residual fine particulate matter
from the air before it is exhausted to the atmosphere.

.The plenum chamber is supplied with compressed air
by way of high pressure lines 50, 51 which extend through
the interior of the wheeled structure to the rear
thereof. These lines are joined at a T-piece 52 to which
air is admitted by way of control valve 53 and inlet 54.
Inlet 54 joins to a separate mobile compressor (not
illustrated).

A compressed air take-off compartment 55 is provided
to supply air to the air motor 34.

Lever 56 functions to raise and lower the device
relative to the ground surface, through a series of
linkages.

In operation, high pressure air from a compressor is
admitted by way of inlet 54, T-piece 52 and lines 50, 51,
to the plenum chamber. The device is lowered to the
ground until it is closely spaced therefrom, by means of
lever 56. The wheeled structure is then set in forward
motion by pressurizing the air motor 34 with air and
operating lever 36 so as to engage the belt on its pulley
35.

Air under pressure vents through the pin hole
outlets 13 in the plenum chamber and impinges against the
ground surface 8. Coarse and fine particulates matter is
entrained within the air stream with the coarse matter
being blown back onto the surface and the fine

EYR o
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particulate matter, said chamber conprising a cyclone (40) connected at an
-inlet inits side wall to the port in the manifold, by a ducting (41). 12.
A device as clainmed in claim 11, and including a filteri ngForergemsrt—4
connected to an outlet at the top of the cyclone which pe

to the atnosphere while retaining the fiyye particulate ngtter. g @Cﬁ' gre
as clai med ;n any one of the preceding clains and i ncl udi @aw:canpnesszg ......
air source for

particulate matter being entrained in an air stream which

=

exhausts into cyclone 40 by way of flexible tube 41. 1In
the cyclone the air and dust are separated with the
residual dust settling into bin 43 and about filter sock
44, and the air venting out through the filter sock 44.
The device 40 described is particularly suitable for
cleaning the sand of syntheti¢ grass playing surfaces
guch as tennis courts and for .cleaning the particulates
from sand-free playing surfaces such as hockey fields.

The device depicted in Figure 5 is for softening up
wet particulate material. It comprises a plenum chamber
60 havinQ compreséed air inlet 61, 62 and a plurality of
pin hole outlets 63 arranged in a similar manner to those
in the device depicted in Figure 1. The plenum chamber
is located within a manifold 64 having a skirt 65. This
device may be incorporated into the mobile arrangement of
Figure 3 in place of the Figure 1 embodiment however
since there is no outlet port the collection equipment is
not utilized.

In operation, compressed air is directed at high
velocity against a wet compacted surface containing
particulate matter. The particulate matter is uplifted
and then dumped back onto the surface as the device is
moved along, thereby producing a soft playing surface.
This device is particularly suited to synthetic football
and hock fields which have a sand filling.

A typical air pressure employed with both aspects of
the invention is 375 cfm at 110 psi, and the diameter of
the pin holes is 1.5 mm.



suppl yi ng conpre | enum chanber. 14. A nmethod of di sl odging,
ayered on a

.entraining and separating and fine particul ate
synt heti c pl ayi “l m mzuiﬁar acterized by the stepxRHiac :
pressuri sed airn m sanxi nclined angle to the ayi%émghr ek

di sl odge fine and coarse particul ate matigr therefrom} ents.ai HBNECTHIGYYI
and coarse particulate matter in a streamof air;  leeme——r="""

CLAIMS

1. A device (1) for dislodging, entraining and
separating coarse and fine particulate matter layered on
a synthetic playing surface (8), the device comprising a
manifold (11) for receiving said coarse and fine
particulate matter displaced from the playing surface,
said manifold including a port (12) located in its upper
region through which the fine, lightweight particulate
matter is exhausted, and an outlet in a lower region by
way of which the coarse, heavyweight particulate matter
is passed back to the playing surface,

characterized in that the device further includes:

a plenum chamber (10), adjacent said manifold,
having a compressed air inlet(9) and at least one air
outlet (13) through which air can be expelled at an
inclined angle directly onto the playing surface (8) so
ag to dislodge the coarse and fine particulate matter
layered thereon and to direct it into the manifold (11)
which extends above the plenum chamber (10).

2. A device as claimed in claim 1 wherein the plenum
chamber (10) is of substantially tubular configuration
and extends from one side of the device (1) to the other -
in a substantially horizontal disposition at right angles
to the direction in which the device is adapted to be
passed over the playing surface.

3. A device as claimed in claim 2, wherein there is an
inlet (9) for compressed air at each end of the plenum
chamber (10) and the outlet comprises a multiplicity of
aligned pin holes (13) formed along a side of the plenum
chamber.

4, A device as claimed in claim 3, wherein the pin
holes (13) in the plenum chamber are aligned at an angle
of approximately 60° with respect to the playing surface.



separatlng theT‘%LEﬂWticul ate matter in said streamof air;
-and returning € coarse particulate matter to the surface. 15. A rret hod

according to cl ml“ Mmmlu“ he directing step invol ves—diteeting—tie T
pressurised ai rmm “1 I | city of aligned pin hol @ RgpLICEMENT SHEET
met hod according*tocclhi M 13 o 14, whergdn the directinglstep |dy8lﬂbk'mg7
directing the pressurised air at DAL ©unreeresaiaralersirassssess

5. A device as claimed in any one of the 'precéding
claims, wherein the manifold (11) is a hollow curvilinear
duct with a longitudinal inlet (15) located adjacent the
outlet in the plenum chamber (10). |

6. A device as claimed in claim 5, wherein the manifold
(11) includes a section adjacent the longitudinal inlet
(15) which extends upwardly in a substantially vertical
direction and then curves in a conétant radius of
curvature through a horizontal section to a downwardly
directed section which defines a coarse particulate
matter outlet.

7. A device as claimed in claim 5, wherein the manifold
includes a wall adjacent the longitudinal inlet which
extends upwardly therefrom at a constant radius of
curvature through a less curved region to a downwardly
curved section which defines the outer wall at a coarse
particulate outlet.

8. A device as claimed 6 or 7, wherein the coarse
particulate matter outlet is sufficiently larger than the
manifold inlet (15) to enable a drop in the velocity of
the air as it passes' from the manifold inlet to the
outlet, to thereby spread the coarse particulate matter
on the playing surface in a uniform 1ayer.

9. A device as claimed in any one of the preceding
claims which includes at least one baffle plate (17, 18)
arranged to partially enshroud the plenum chamber (10) in
order to prevent coarse particulate matter from being
carried into the manifold port (12) and to direct the
coarse particulate matter to the manifold outlet.

10. A device as claimed in any one of the preceding
claims which is supported on a wheeled framework.
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11. A device as claimed in claim 10 and including a
chamber (43) for collecting the separated fine

- particulate matter, said chamber comprising a cyclone

(40) connected at an inlet in its side wall to the port
in the manifold, by a ducting (41).

12. A device as claimed in claim 11, and including a
filtering arrangement (44) connected to an outlet at the
top of the cyclone which permits air to vent to the
atmosphere while retaining the fine particulate matter.

13. A device as claimed in any one of the preceding
claims and including a compressed air source for
supplying compressed air to the plenum chamber.

14. A method of dislodging, entraining and separating
coarse and fine particulate matter layered on a synthetic
playing surface (8) characterized by the steps of :-

directing pressurised air onto and at an inclined
angle to the playing surface to dislodge fine and coarse
particulate matter therefrom;

entraining the fine and coarse particulate matter in
a stream of air; |

separating the fine and coarse particulate matter in
said stream of air; and J

returning the coarse particulate matter to the
surface. '

15. A method according to claim 14, wherein the
directing step involves directing the pressurised air
through a multiplicity of aligned pin holes (13).

16. A method according to claim 13 or 14, wherein the
directing step involves directing the pressurised air at
an angle of approximately 60° with respect to the
surface.
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17. A method according to any of the preceding claims,

wherein the separating step involves passing the
dislodged fine and coarse particulate matter through a
manifold in which the separating step is carried out.

18. A method according to any of the preceding claims
and including the further step of collecting the
separated fine particulate matter. -

19. A device for softening a synthetic playing surface
which has compacted particulate matter layered thereon,
the device comprising a manifold (64) for receiving
particuiate matter displaced from the playing surface,
said manifold including an outlet in a lower region by
way of which the particulate matter is passed back to the
playing surface,

characterized in that the device further includes:

a plenum c¢hamber (60), adjacent said manifold (64),
having a compressed air inlet (61, 62) and at least one
air outlet (63) through which air can be expelled at an
inclined angle directly onto the playing surface so as to
dislodge the particulate matter layered thereon and to
direct it into the manifold (64) which extends above the
plenum chamber (60).

20. A method of dislodging and entraining particulate
matter layered on a synthetic playing surface (8),
characterized by the steps of:

directing pressurised air directly onto and at an
inclined angle to the playing surface to dislodge the
particulate matter therefrom;

entraining the particulate matter in a stream of
air; and _

returning the particulate matter to the surface with

said stream of air.
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ABSTRACT
DEVICE FOR CLEANING SYNTHETIC GRASS PLAYING SURFACES

A device for renovating synthetic grass playing surfaces which optioﬁally include a layer
of particulate material. The device comprises a plenum chamber (10) which directs a fast moving
jet of air against the particulate so as to dislodge it and direct the particulate into a manifold 1)
which partially surrounds the plenum chamber. The manifold is designed to separate out the fine
particles and direct them to a collection area, and to lay the coarse particulate back on the
surface. Filtering and collection apparatus is also described.

FIGURE 1
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