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_ An apparatus for renovating and/or cleaning a synthetic 
ggrf?goYniggl?AAé?ifzss' grass turf, or for other synthetic grass turf treatrnents accord 
1981 MCGILL COLLEGE AVENUE ing to the present invention, employs a holloW spike roller 
SUITE 1600 Which rolls on the synthetic grass turf to enable air jets or 

other ?uids to be expelled from a number of holloW spikes 
MONTREAL’ QC H3A2Y3 (CA) penetrating to a depth of the synthetic grass turf. The 

73 AS - I F- ldt rf I _ TMR_M t 1 CA penetration depth of the holloW spikes, the angle of air jets 
( ) slgnee N u ’ nc ’ on ma ( ) and the duration of the individual air jets being expelled, are 

. all ad'ustable or redeterrnined, such that the a aratus of (21) Appl. No.. 10/648,364 J P PP 
the present invention can be conveniently used in various 

(22) Filed; Aug 27, 2003 applications for treating synthetic grass turfs. The apparatus 
reduces or eliminates the potential damage to the grass ?bers 

Publication Classi?cation Which presents With use of conventional brushes or highly 
pressurized ?uid jets, and thereby provides efficient perfor 
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APPARATUS AND METHOD FOR TREATING 
SYNTHETIC GRASS TURF 

FIELD OF THE INVENTION 

[0001] The present invention relates to an apparatus and 
method for treating synthetic grass turf particularly, but not 
exclusively, used as sports surfaces. Such synthetic grass 
turf is generally in?lled With a layer of sand and/or other 
particulate material as part of its structural makeup. 

BACKGROUND OF THE INVENTION 

[0002] A synthetic grass turf generally comprises a syn 
thetic backing sheet from Which extend tufts of simulated 
grass ?bers of a plastic material. The backing sheet is placed 
on a base substrate having drainage functions. Sand and/or 
other materials are layered over the backing sheet ?lling the 
spaces betWeen the simulated grass ?bers so that the simu 
lated grass ?bers remain substantially erect, and produce a 
?at surface Which provides a ball-rebound similar to a 
natural grass court surface. 

[0003] One typical example of the in?ll layers is described 
in the Applicant’s US. Pat. No. 5,958,527, issued on Sep. 
28, 1999. The exemplary in?ll layer includes a base course 
made of hard sand granules disposed immediately upon the 
top surface of the backing sheet, a middle course made of 
intermixed hard sand granules and resilient rubber granules, 
and a top course exclusively made of resilient rubber gran 
ules. 

[0004] In?lled synthetic grass surfaces can ?rm up from 
the natural process of particulate compaction and settling. In 
addition to this compacting and the effects of settling, the 
effect of vehicles, and or foot traf?c on such surfaces also 
contributes to the compacting of the surfaces. In addition, 
the addition of dirt falling onto the surface over many years 
has an effect of ?lling the very small interstices betWeen the 
particulate material that has been deposited betWeen the 
?bers of the synthetic grass surface. The addition of dirt 
falling onto the surface and into the in?ll Will also add to 
compaction of the in?ll. 

[0005] In addition to the phenomena of dirt falling onto 
and into the in?ll, in many cases silt can also be deposited 
onto the surface and into the in?ll by means of ?oods or 
heavy rainfall causing a How of Water on the surface from 
adjacent silt and dirt laden grounds, and or from the normal 
How of drainage Water ?oWing over the surface from sur 
rounding grassy and or dirt laden areas. This dirt and silt can 
eventually also lead to not only compaction but to creating 
a fertile ground for Weeds and such to groW into. In most 
cases, having Weeds groW into an arti?cial grass surface is 
unWanted and requires maintenance to remove and or pre 
vent such groWth. 

[0006] The compacted layer can substantially reduce cor 
rect drainage of the surface and also reduces the proper 
resiliency and shock absorption properties required for 
sports, and therefore, may cause injury to the players. 
Accordingly, these synthetic grass turfs require treatment 
from time to time. Non-sport applications may require more 
frequent treatment to prevent groWth of Weeds in the in?ll 
depending on the geographical location. 

[0007] Conventionally, high pressure Water can be used 
With the use of plastic or Wire brushes to treat the compacted 
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and contaminated in?ll layer of the synthetic grass turfs. 
HoWever, high pressure Water Washing is a messy process 
and usually necessitates replacement of much of the par 
ticulate, and a considerable amount of leveling Work. Fur 
thermore, soft plastic brushes are not very effective in 
removing in?ll to a signi?cant depth, hard plastic brushes 
are too abrasive for the ?bers, and Wire brushes can damage 
the synthetic grass ?bers. 

[0008] Efforts have been made to improve synthetic grass 
turf cleaning and renovating. An apparatus and a method for 
renovating a synthetic grass turf is disclosed in US. Pat. No. 
5,562,779, issued to AllaWay et al. on Oct. 8, 1996 and in 
Canadian Patent Application 2,170,164, invented by Keal et 
al. and laid open to the public on Mar. 9, 1995, respectively. 
The common feature of the apparatuses and methods dis 
closed by AllaWay et al. and Keal et al. is to position noZZles 
slightly above the surface of the synthetic grass turf in order 
to direct pressuriZed air onto and at an inclined angle to 
dislodge ?ne and coarse particulate matter therefrom. The 
?ne and coarse particulate matter is separated and then the 
coarse particulate matter is returned to the surface. HoWever, 
the pressure of the air jets above the synthetic grass required 
to adequately penetrate the in?ll can damage these synthetic 
?bers. This air pressure can be varied in order to penetrate 
deeper into the pile to remove particulate material. HoWever, 
this substantially agitates the in?ll and may mix the various 
layers of in?ll in Ways that may not be favorable to the 
originally designed characteristics of the installation. Pro 
jecting air from the top of the synthetic grass does not afford 
proper controls in order to achieve control of the in?ll. These 
apparatuses and methods therefore, have limited applica 
tions and have a reduced performance When used to renovate 
synthetic grass turfs having relatively thick in?ll layers, as 
disclosed in the Applicant’s prior art patent. Increasing the 
air pressure may improve renovating performance but over 
pressuriZed air jets Will cause further damage to the syn 
thetic grass ?bers. Therefore, it is desirable to develop 
improved apparatuses and methods for treating synthetic 
grass turfs. 

SUMMARY OF THE INVENTION 

[0009] It is one object of the present invention to provide 
an apparatus for synthetic grass or natural surface turf 
treatment in various applications. 

[0010] It is another object of the present invention to 
provide a method for treating synthetic grass turf, Which can 
be performed for various applications. 

[0011] In accordance With one aspect of the present inven 
tion, there is provided an apparatus for treating a synthetic 
grass turf Which comprises a holloW cylinder including a 
plurality of holloW spikes extending radially and outWardly 
therefrom. Each of the spikes has an ori?ce therethrough in 
?uid communication With an inner space de?ned Within the 
holloW cylinder. The holloW cylinder is rotatably supported 
on a support frame at a predetermined height With respect to 
the synthetic grass turf When the support frame is positioned 
on the synthetic grass turf. The apparatus further includes a 
pressuriZed ?uid system for controllably supplying pressur 
iZed ?uid into the holloW cylinder and thereby enabling ?uid 
to be expelled from at least a number of the spikes to treat 
the synthetic grass turf When the apparatus moves on the 
synthetic grass turf thereby causing the holloW cylinder to 
rotate. 
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[0012] The pressurized ?uid system preferably comprises 
a pressurized air source, a pressuriZed air distributor opera 
tively disposed Within the hollow cylinder for selectively 
distributing pressuriZed air into a selected number of the 
holloW spikes, and a pressuriZed air line connecting the 
pressuriZed air distributor to the pressuriZed air source. The 
support frame preferably includes means for adjusting the 
height of the holloW cylinder so that the spikes are adapted 
to penetrate the top surface of the synthetic grass turf to a 
selected depth thereof. 

[0013] In one embodiment of the present invention, the 
above-described holloW cylinder With the holloW spikes 
extending therefrom is rotatably supported on a support 
frame, and a number of the spikes penetrate the top surface 
of the synthetic grass turf to a selected depth thereof When 
the frame is positioned on the synthetic grass turf so that the 
pressuriZed air system enables air jets to be bloWn from at 
least a number of the spikes to dislodge the compacted 
particulate matter layered on the synthetic grass turf When 
the apparatus moves on the synthetic grass turf thereby 
causing the holloW cylinder to rotate. A vacuum system is 
provided in the apparatus for collecting particulate matter 
bloWn from the synthetic grass turf. The vacuum system 
further includes means for separating the particulate matter 
from the air ?oW carrying the particulate matter. For 
eXample, a cyclone device is provided for separating the 
coarse particulates from the air ?oW and a ?ltering device is 
provided for separating the ?ne particulates from the air 
?oW. The frame is preferably equipped With Wheels so that 
the apparatus can be toWed on the Wheels, for eXample by a 
tractor. 

[0014] In another embodiment, a pressuriZed air distribu 
tor is further provided for selectively distributing pressur 
iZed air into only a selected number of the holloW spikes. 
Thus, the required volume of the pressuriZed air is reduced 
and thereby for eXample, a small siZed air compressor may 
be used for generating the pressuriZed air. The pressuriZed 
air distributor includes, for eXample an air channel disposed 
parallel to a rotating aXis of the holloW cylinder, and is 
supported Within the holloW cylinder in a manner such that 
the air channel maintains a predetermined stationary posi 
tion While the holloW cylinder is rolling on the synthetic 
grass turf. The air channel is in ?uid communication With the 
pressuriZed air source and includes an opening to eXpel 
pressuriZed air into a number of holloW spikes at a moment 
When those holloW spikes move to Within an area of the 
opening during a synthetic grass turf treatment operation. 

[0015] In accordance With another aspect of the present 
invention, there is provided a method for treating a synthetic 
grass turf. The method of the present invention comprises a 
step of directing pressuriZed ?uid such as air or liquid into 
a depth of the synthetic grass turf for treatment, using a 
holloW spike roller rolling on the synthetic grass turf. The 
holloW spike roller enables ?uid to be expelled from a 
number of holloW spikes that penetrate a top surface of the 
synthetic grass turf to the depth thereof Without damaging 
the ?bers. 

[0016] This method can be used in various synthetic grass 
turf treatment applications. For eXample, pressuriZed air can 
be directed to a selected depth of the synthetic grass turf to 
uplift particulate matter layered on the synthetic grass turf. 
The penetration depth of the spike noZZles can be adjusted 
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so that different particulate component layers of the syn 
thetic grass turf can be affected. In a treatment for renovating 
the entire particulate matter layered on the synthetic grass 
turf, the penetration depth of the holloW spikes should be 
adjusted to a depth corresponding to the thickness of the 
entire in?ll layer, for eXample the top, intermediate and base 
courses, as described in the Applicants U.S. Pat. No. 5,958, 
527, and the different particulate materials can be collected 
by a vacuum system and then, if necessary, separated by 
separating and ?ltering devices. In a treatment for dislodg 
ing only a top course of the rubber granules of the particulate 
matter laid on the synthetic grass turf, the penetration depth 
of the holloW spikes should be adjusted to correspond to the 
depth of only the top course. In a treatment for functioning 
as an air brush to brush the tips of the synthetic grass blades 
and to level the top surface of the synthetic grass turf, the 
penetration depth of the holloW spikes should be signi? 
cantly reduced so that the holloW spikes barely touch the top 
surface of the synthetic grass turf. This can also be applied 
to any in?lled type of system. The holloW spikes preferably 
have holes on the side of the spikes in order to be able to 
better direct the ?oW of air in the direction most favorable 
to achieving the desired result. HoWever, holes in the spikes 
can also be located on the tips of the spikes for use more as 
an air brush. If the spikes have holes in the tips then they 
could also be clogged quickly from the various siZes of 
particulate material and therefore become useless. This in 
turn Would cause unevenness in the end result of the 
treatment process. 

[0017] In another eXample of the synthetic grass turf 
treatment applications, Water can be directed to a relatively 
greater depth of the synthetic grass turf for ?ushing a 
drainage system beneath the synthetic grass turf With or 
Without a surfactant type of ?uid, for eXample a spacing grid 
preferably made of an eXtruded tri-plannar polypropylene 
geoteXteXtile material, as is described in the Applicant’s 
Canadian Patent Application 2,393,240 ?led on Jul. 12, 
2002. It can also be directed to inject a surfactant deep into 
the ?bers at the level of the backing material in order to help 
?ush the ?ne particles of dust that accumulate over time 
through the backing. 

[0018] In a further eXample of the synthetic grass turf 
treatment applications, the method of the invention can be 
used to inject liquid rubber material into a compacted sand 
base layer beneath the backing sheet of the synthetic grass 
turf for adding resiliency and impact absorption to a neW 
and/or eXisting synthetic grass turf, as is described in the 
Applicant’s Canadian Patent Application 2,409,637, ?led on 
Oct. 24, 2002. 

[0019] Other advantages and features of the present inven 
tion Will be better understood With reference to preferred 
embodiments described hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Having thus generally described the nature of the 
present invention, reference Will noW be made to the accom 
panying draWings, shoWing by Way of illustration the pre 
ferred embodiments thereof, in Which: 

[0021] FIG. 1 is a schematic diagram of one embodiment 
of the present invention illustrating a synthetic grass turf 
treatment apparatus including a ?uid ejection system using 
a holloW spike roller assembly and a vacuum system; 
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[0022] FIG. 2 is a front elevational vieW of one embodi 
ment of the hollow spike roller assembly used in the 
apparatus of FIG. 1; 

[0023] FIG. 3 is a cross-sectional vieW of the holloW spike 
roller taken along line 3-3 of FIG. 2 having an air channel 
according to one embodiment thereof, shoWn in a Working 
condition thereof in one synthetic grass turf treatment appli 
cation; 

[0024] FIG. 4 is a cross-sectional vieW of an air channel 
according to another embodiment of the holloW spike roller 
assembly of FIG. 2; 

[0025] FIG. 5 is a longitudinal cross-sectional vieW of the 
air channel of FIG. 4; 

[0026] FIG. 6 is a cross-sectional vieW of the holloW spike 
roller assembly incorporating the air channel of FIGS. 4-5, 
being adjusted at a higher level in contrast to the spike roller 
position illustrated in FIG. 3; and 

[0027] FIG. 7 is a cross-sectional vieW of the holloW spike 
roller assembly shoWing the air channel adjusted at an angle 
and the roller assembly adjusted at a height, both different 
from those illustrated in FIG. 6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] FIG. 1 is a diagram schematically illustrating a 
grass turf treatment apparatus Which is particularly useful 
for treating synthetic grass turfs. HoWever, the apparatus can 
also be used to treat natural grass turfs. According to one 
preferred embodiment of the present invention, the appara 
tus Which is generally indicated by numeral 10, includes a 
?uid ejection system 12 and a vacuum system 14. 

[0029] The ?uid ejection system 12 generally includes a 
pressuriZed ?uid source 16. In various applications, the 
pressuriZed ?uid source 16 varies When different types of 
?uid are required. This embodiment illustrates the use of 
pressuriZed air, Which is more commonly but not exclusively 
used in a synthetic grass turf treatment operation, and so the 
?uid source 16 is preferably an air compressor. The ?uid 
ejection system 12 employs a holloW spike roller assembly 
18 to direct the pressuriZed air in a desired direction to a 
depth of a synthetic grass turf to be treated. This means the 
spiked roller Will have strategically placed spikes that Will 
intermittently release a jet of compressed air as the spike 
penetrates the ?ber depth and reaches a speci?c angle. This 
jet of air Will be released for a very short time and then the 
air to that spike Will be shut off until it reaches the same 
angle again While the spike roller assembly 18 is rotating, as 
indicated by arroW R. This operation is repeated With all of 
the holloW spikes over the Width of the unit. HoWever, this 
does not prevent the system from operating With all of the 
spikes expelling air at the same time. Intermittent expulsion 
of the air reduces the siZe of the compressor required to 
supply that air. The detailed structure of the holloW spike 
roller assembly 18 Will be described With reference to FIGS. 
2 and 3 hereinafter. 

[0030] An air pressure and volume controlling device 20 
is also provided so that the pressure of the pressuriZed air 
supplied to the holloW spike roller assembly 18 through a 
pressure air line 22 is adjusted to meet different pressure 
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requirements for the jets of air to be bloWn from the holloW 
spike roller assembly 18 in various synthetic grass turf 
treatment applications. 

[0031] The vacuum system 14 in this embodiment 
includes a vacuum head 24, a particulate separation device 
26, a ?ltering device 28 and a vacuum fan 30 Which are all 
connected by air duct 32. The vacuum head 24 for example, 
generally includes a chamber With an open bottom, Which is 
positioned doWnstream of and close to the holloW spike 
roller assembly 18, at a level slightly above the top surface 
of the synthetic grass turf to be treated. Thus, the air jets, as 
indicated by arroW J, bloWn from the holloW spike roller 
assembly 18 along With particulate matter Which is uplifted 
and carried by the air jets J, as Well as fresh air indicated by 
arroW F, are sucked into the vacuum head 24. The air jets J 
can be adjusted by air pressure and volume device 20 to 
project the required distance to be vacuumed up by the 
vacuum head 24. A poWered rotary brush 34 is optionally 
attached Within the vacuum head 24 to facilitate the collec 
tion of particulate matter. The particulate matter collected in 
the vacuum head 24 is then carried by the air ?oW through 
the air duct 32, to enter the particulate separation device 26, 
if necessary. As the apparatus moves in a direction of D, the 
operation is performed along a strip area of a synthetic grass 
turf. 

[0032] The particulate separation device 26 generally 
includes a closed container 36 preferably having a conical 
bottom 38. A cyclone device 40 or other device is provided 
Within the closed container 36 to reduce the velocity of the 
heavier particulate, such as sand. Thus, the heavier particu 
lates are separated from the air ?oW and fall doWn to the 
sloped or conical bottom 38 of the container 36. An endless 
screW conveyor 42 is preferably provided at the sloped or 
conical bottom 38 to deliver the sand or other particulates to 
appropriate collection containers for re-use or to directly 
return the sand or other particulates to a predetermined area 
of the synthetic grass turf Which has been air-bloWn by the 
holloW spike roller assembly 18. 

[0033] After the carried sand or other particulates have 
been separated and collected in the container 36, the air ?oW 
Which noW carries the remaining relatively light and ?ne 
particulates, such as dust, ?oWs through the air duct 32 to 
enter the ?ltering device 28. The ?ltering device 28 gener 
ally includes a container 44 equipped With a removable or 
slidable dust collection pan 46 Which is positioned at the 
bottom of the container 44. Filtration elements such as a 
group of dry polyester cartridges 48 are installed Within the 
container 44 so that the air ?oW entering the container 44 
must past through the dry polyester cartridges 48 before 
exiting the container 44. The dust carried by the air ?oW in 
the container 44 is thereby separated from the air ?oW and 
is collected in the dust collection pan 46 Which is periodi 
cally removed from the container 44, for cleaning. The dry 
polyester cartridges 48 are supported on a rack (not shoWn) 
in the container 44, and the rack With the dry polyester 
cartridges 48 can also be removed from the container 44, for 
example by a forklift, for cleaning. The clean air ?oW Which 
exits from the ?ltering device 28 is then sucked through the 
air duct 32 into the vacuum fan 30, and is then discharged. 

[0034] The vacuum system 14 can be varied to meet 
requirements for separating particular particulate compo 
nents carried by the air ?oW in various applications. The 
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in?ll layer of a synthetic grass turf typically comprising 
more than one type of particulate matter, such as sand and 
rubber granules, makes further separation stages necessary, 
Which is Well known in the industry and Will not therefore 
be discussed in detail. All rubber in?lled systems could be 
easier to treat since they are mainly comprised of only one 
material. 

[0035] Referring to FIGS. 2 and 3, the holloW spike roller 
assembly 18 includes a holloW cylinder 50 having a cylin 
drical side Wall 52 and opposed end Walls 54 to de?ne an 
inner space therein. Aplurality of preferably pointed holloW 
spikes 56 that have an equal length extend radially and 
outWardly from the cylindrical side Wall 52. Each holloW 
spike 56 has an end With an ori?ce 58 therein in ?uid 
communication With the inner space of the cylinder 50 
through a ?uid passage de?ned by the holloW spike 56. In 
this embodiment, the ori?ces 58 of all of the holloW spikes 
56 face a common circumferential direction so that air jets 
bloWn from the ori?ces 58 are substantially perpendicular to 
the respective holloW spike 56, as is more clearly shoWn in 
FIG. 3. Nevertheless, the ori?ces 58 in the respective holloW 
spikes 56 can be drilled or shaped to be at various angles 
relative to the holloW spike, thereby projecting air and or 
?uid at various angles of more or less than a 90 degree 
position. These ori?ces 58 can be positioned to face in 
another direction or individually positioned to face in dif 
ferent directions relative to each other, in order to achieve 
various performance results in a variety of synthetic grass 
turf treatment applications, Which Will be discussed herein 
after. Alternatively, each holloW spike 56 may have more 
than one ori?ce 58 if it is desired for particular applications. 
The ori?ce 58 in each holloW spike 56 can be located for 
example, in a position 3/s‘ from the pointed tip thereof and at 
a proximity to the pointed tip. The holloW spikes 56 in this 
embodiment form a plurality of longitudinal roWs that offset 
axially With respect to those of adjacent roWs, as is more 
clearly shoWn in FIG. 2. HoWever, the distribution pattern 
of the holloW spikes 56 on the cylinder 50 can vary to meet 
the needs of various treatment applications, as long as the air 
jet distribution area of the holloW spikes 56 substantially 
covers the longitudinal length of the cylinder 50. There 
could be a relationship betWeen the spacing of the holloW 
spikes in an offset manner and the spacing of the roWs of 
?bers, in order to better disperse the air or ?uid in a more 
uniform manner Within the in?ll and or Within the ?bers. 
This can be bene?cial for a far better coverage of the air and 
or ?uid in one application instead of several. NarroWer 
spacing but more intermittent spikes may be better for 
narroWer spaced grass ?ber roWs. 

[0036] The cylinder 50 is rotatably supported on a holloW 
shaft 60 that is af?xed at the opposed ends thereof to a pair 
of brackets 62. The brackets 62 are connected to a main 
support frame 64 by adjusting means 66 in order to permit 
adjustment of the height of the cylinder 50 With respect to 
the surface of the synthetic grass turf, When the main support 
frame 64 is positioned on the synthetic grass turf. The main 
support frame 64 at the opposed sides thereof is equipped 
With a pair of Wheels 68 so that the main support frame 64 
can be toWed on the Wheels 68 by, for example a tractor, 
thereby causing the cylinder 50 to rotate and roll on the 
synthetic grass turf. The height of the cylinder 50 may be 
adjusted Within a range betWeen a ?rst position in Which the 
holloW spikes 56 can penetrate to the greatest depth equal to 
the length of the holloW spikes 56, as shoWn in FIG. 3, and 

Mar. 3, 2005 

a second position in Which the holloW spikes 56 barely touch 
the top surface of the synthetic grass turf (not shoWn). 
Alternatively, the holloW spikes 56 may be bent in an 
appropriate shape to facilitate the penetration. 

[0037] The adjusting means 66 can be of a telescoping 
con?guration With, for example locking pins, screW lift 
devices With locking nuts, hydraulic cylinders, or any other 
position adjusting mechanisms, Which are Well knoWn in the 
art and Will not therefore be further discussed. 

[0038] An air channel 70 is provided Within the holloW 
cylinder 50, functioning as a pressuriZed air distributor. The 
air channel 70 includes a top Wall 72, opposed side Walls 74 
and opposed end Walls 76, de?ning an elongate chamber 
With an open bottom 78 thereof. The air channel 70 extends 
parallel to the holloW shaft 60, in a length corresponding to 
the axial dimension of the inner space of the holloW cylinder 
50, and is secured to the holloW shaft 60 by means of a 
plurality of brackets 80. Thus, the air channel 70 maintains 
a predetermined stationary position Within the cylinder 50 
While the cylinder 50 is rotating, if the air How is to be 
directed at that corresponding angle. If the air ?oW needs to 
be at other angles, the air channel 70 can be rotated to 
another ?xed position, as shoWn in FIG. 7. The pressuriZed 
air line 22 is connected to the air channel 70 through the 
holloW shaft 60 in order to supply pressuriZed air into the air 
channel 70. Thus, the pressuriZed air is bloWn from a 
number of holloW spikes 56 at a moment When those holloW 
spikes 56 rotate to a position Within an area of the open 
bottom 78 of the air channel 70, as is predetermined accord 
ing to the operation requirements of a particular application. 
For example, in the embodiment shoWn in FIG. 3, a 
maximum of three roWs of holloW spikes 56 can bloW air jets 
simultaneously because the open bottom is Wide enough to 
be accessible to three roWs of the holloW spikes 56 at one 
time. If only one roW of holloW spikes 56 is needed to bloW 
air jets at one time, the open bottom 78 of the air channel 70 
Will be much narroWer or a narroW slot opening is provided 
in a closed bottom of the air channel 70 in order to be 
accessible to only one roW of holloW spikes 56 at a time. 
Furthermore, accurate design of the Width of the open 
bottom 78 also provides means for controlling the air jet 
bloWing duration of each roW of the holloW spikes 56 When 
the cylinder 50 rotates at a predetermined speed. In order to 
effectively distribute the pressuriZed air into the selected 
number of holloW spikes 56, the open bottom 78 is prefer 
ably contoured to closely correspond With the contour of the 
inner surface of the cylinder 50. Sealing means such as 
brushes or rubber strips attached to the periphery of the open 
bottom 78 are optional. 

[0039] The air channel 70 is preferably angularly adjust 
able about the holloW shaft 60. Thus, the air channel 70 can 
maintain a stationary position at a required angle With 
respect to a vertical plane so that the air jets bloWing from 
each roW of the holloW spikes 56 can be controlled to bloW 
at a required angle With respect to the synthetic grass turf. 

[0040] The main support frame 64 can be optionally 
con?gured to support the entire apparatus 10, as shoWn in 
FIG. 1, including the ?uid ejection system 12 and the 
vacuum system 14, or can be con?gured to support only the 
?uid ejection system 12 When the apparatus is designed for 
particular applications Which do not need a vacuum and 
separation operation. In either case, the pressuriZed air 
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compressor 16 or other type of air source can either be 
supported on the main frame 64, or can be supported on the 
ground at a site near to the synthetic grass turf, and con 
nected by a ?exible pressure pipe (not shoWn) to the portable 
hollow spike roller assembly 18. The latter con?guration 
may be more practical When the air channel 70 is omitted to 
simplify the structure of the apparatus so that a large 
capacity pressuriZed air compressor may be needed because 
air jets Will be bloWn from all the holloW spikes 56 all the 
time. 

[0041] FIGS. 4 and 5 illustrate an air channel according 
to another embodiment of the holloW spike roller assembly 
18 of FIG. 2. The air channel generally includes a holloW 
cylinder axle 82 having closed opposed ends 84. The cyl 
inder axle 82 has an external diameter slightly smaller than 
the inner diameter of the holloW cylinder 50. In this embodi 
ment the holloW cylinder 50 does not include opposed end 
Walls and the holloW cylinder axle 82 extends longitudinally 
through the entire holloW cylinder, such that the holloW 
cylinder 50 is rotatably supported on the holloW cylinder 
axle 82 When the holloW cylinder axle 82 is supported on the 
brackets 62 of FIG. 2, in a stationary position. Means, for 
example radial extending elements, may be provided on the 
holloW cylinder axle 82 for restraining axial movement of 
the holloW cylinder. A plurality of spaced-apart slot open 
ings 86 extend in a circumferential direction in the holloW 
cylinder axle 82. The spacing thereof corresponds to the 
axial spacing of the holloW spikes 56 of FIG. 2 such that 
each of the holloW spikes 56 can obtain a pressuriZed air 
supply When aligning With a corresponding one of the slot 
openings 86. The length of the slot openings 86 is prede 
termined for example, to cover at most, 3 holloW spikes 56 
at one time, according to this embodiment as shoWn in 
FIGS. 6-7. The holloW cylinder axle 82 includes one open 
ing 88 at one end to be connected With the air pressure air 
line 22. The holloW cylinder axle 82 is adjustably ?xed on 
the brackets 62 of FIG. 2 such that the holloW cylinder axle 
82 can be angularly adjusted to permit the slot openings 82 
toWards a selected angle. 

[0042] FIGS. 6 and 7 illustrate the holloW cylinder axle 
82 to be positional Within the holloW cylinder 50 at different 
angles. Thus, the angular ranges in Which the holloW spikes 
56 bloW the air jets are different in order to meet various 
application requirements. FIGS. 6 and 7 also illustrate the 
height difference of the holloW cylinder 50 in order to meet 
various application requirements. 

[0043] The apparatus 10 of the present invention can be 
used generally for implementing a grass turf treatment 
operation in Which pressuriZed liquid is directed into a 
predetermined depth of the grass turf, as can be employed in 
various applications With regard to either treatments of 
synthetic grass turf that includes in?ll layers or does not 
include in?ll layers, or treatments of natural grass turf. A 
number of application examples are described beloW. 

[0044] In a treatment for softening of the compacted in?ll 
layer of a synthetic grass turf, the cylinder 50 is adjusted to 
a height such that the holloW spikes 56 can penetrate to a 
depth of about the entire thickness of the in?ll layer. If the 
in?ll layer includes only sand particulates, the vacuum 
system can be optional. HoWever, When the in?ll layer 
includes multiple courses of different types of particulate 
materials, inclusion of the vacuum system With separation 
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and/or ?ltering devices may be necessary, in order to collect 
the mixed particulate materials bloWn by air jets from the 
holloW spike roller assembly 18, and then separate them 
before appropriately layering the respective in?ll particulate 
materials back onto synthetic grass turf. In order to reduce 
the number of holloW spikes 56, adjacent roWs of holloW 
spikes 56 and adjacent holloW spikes 56 Within each roW 
may be more Widely spaced apart. In this case the pressur 
iZed air may be adjusted to a relatively high pressure for 
projecting the individual air jets over a longer distance. 
Optionally, a number of holloW spikes 56 Within each roW 
may be selected to have their ori?ces 58 positioned to face 
for example, in opposed side directions in order to ensure 
that the softening operation covers the entire longitudinal 
length of the cylinder 50. In a softening operation of a 
compacted in?ll layer of a synthetic grass turf, the cylinder 
50 may be adjusted to a position relatively higher above the 
synthetic grass turf so that the holloW spikes 56 penetrate the 
synthetic grass turf only to a depth close to the thickness of 
the top course of the in?ll layer, When it is determined that 
the treatment should only uplift the top course of the in?ll 
layer, such as the rubber granules, in order to remove dust 
and other contaminants. This can also be performed by 
changing the angle of cylinder axle 82, as shoWn in FIG. 7. 

[0045] In applications requiring only brushing the tips of 
the synthetic grass ?bers of the synthetic grass turf, the 
cylinder 50 can be adjusted to its highest position such that 
the holloW spikes 56 just barely touch the tips of the 
synthetic grass ?bers. In this application, the air channel 70 
is particularly designed and is positioned at an angle such 
that the air jets are bloWn from the holloW spikes 56 only in 
a substantially horiZontal direction to form a moving air 
current on the top of the synthetic grass turf, thereby 
functioning as an air brush. 

[0046] The holloW spike roller assembly 18 can be used 
alone Without the vacuum system to inject either a liquid or 
small granule material into the in?ll layer of a synthetic 
grass turf in order to modify the performance of the in?ll 
layer and therefore the ?eld surface. For example, Water can 
be injected into the in?ll layer to enhance drainage of the 
in?ll layer. When the Water is to be used substantially for 
?ushing a drainage system such as a spacing grid positioned 
beneath the backing sheet of the synthetic grass turf or close 
to the backing on the top side of the backing, the cylinder 50 
may be adjusted to alloW the holloW spikes 56 to penetrate 
deeper and close to the backing sheet of the synthetic grass 
turf. The spikes can also be positioned to perforate the 
backing of the grass in order to enhance drainage and to 
enhance a ?ushing operation that may be occasionally 
required. 
[0047] The holloW spike roller assembly 18 may also be 
used to inject a groWth inhibitor into either a synthetic grass 
turf or a natural grass turf in order to prevent Weeds from 
groWing. 
[0048] The apparatus may also be used to inject soil 
stabiliZers into a natural grass turf for grass maintenance. 
GroWth enhancers, seeds, and fertiliZers may also be 
injected by the apparatus of the present invention, into a 
synthetic grass turf When groWing vegetables and other 
plants in the synthetic grass turf is desirable. By modifying 
the siZe of the holloW spikes, various siZes of seeds and or 
any particulate material can be injected into the desired 
substrate. 
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[0049] The apparatus of the present invention may also be 
used to inject small rubber granules and/or liquid rubber into 
the in?ll layer or the base layer beneath the backing sheet of 
the synthetic grass turf, for adding resiliency and impact 
absorption to the synthetic grass turf. 

[0050] The application of the apparatus of the present 
invention cannot be exhaustively described and the above 
described applications are examples only. Modi?cations and 
improvements to the above-described embodiments of the 
present invention may become apparent to those skilled in 
the art. The foregoing description is intended to be exem 
plary rather than limiting. The scope of the invention is 
therefore intended to be limited solely by the scope of the 
appended claims. 

I/We claim: 
1. An apparatus for treating a synthetic grass turf com 

prising: 

a holloW cylinder including a plurality of holloW spikes 
extending radially and outWardly therefrom, each of the 
spikes having an ori?ce therethrough in ?uid commu 
nication With an inner space de?ned Within the holloW 
cylinder; 

a support frame on Which the holloW cylinder is rotatably 
supported at a predetermined height With respect to the 
synthetic grass turf When the frame is positioned on the 
synthetic grass turf; and 

a pressuriZed ?uid system for controllably supplying 
pressuriZed ?uid into the holloW cylinder and thereby 
enabling ?uid to be expelled from at least a number of 
the spikes to treat the synthetic grass turf When the 
apparatus moves on the synthetic grass turf thereby 
causing the holloW cylinder to rotate. 

2. An apparatus as claimed in claim 1 Wherein the 
pressuriZed ?uid system comprises a pressuriZed air source, 
a pressuriZed air distributor operatively disposed Within the 
holloW cylinder for selectively distributing pressuriZed air 
into a selected number of the holloW spikes, and a pressur 
iZed air line connecting the pressuriZed air distributor to the 
pressuriZed air source. 

3. An apparatus as claimed in claim 2 Wherein the 
pressuriZed ?uid system comprises means for controlling the 
pressure of the pressuriZed air to be supplied to the holloW 
cylinder. 

4. An apparatus as claimed in claim 2 Wherein the support 
frame comprises means for adjusting the height of the 
holloW cylinder so that the spikes are adapted to penetrate a 
top surface of the synthetic grass turf to a selected depth 
thereof. 

5. An apparatus as claimed in claim 2 Wherein the 
pressuriZed air distributor comprises an air channel disposed 
parallel to a rotating axis of the holloW cylinder and sup 
ported Within the holloW cylinder in a manner such that the 
air channel maintains a predetermined stationary position 
When the apparatus moves on the synthetic grass turf thereby 
causing the holloW cylinder to rotate, the air channel being 
connected to the pressuriZed air line and including an 
opening to expel pressuriZed air into a number of the holloW 
spikes at a moment When those holloW spikes move to a 
position Within an area of the opening during a treatment 
operation. 
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6. An apparatus as claimed in claim 2 further comprising 
a vacuum system for collecting particulates bloWn from the 
synthetic grass turf. 

7. An apparatus as claimed in claim 6 Wherein the vacuum 
system comprises means for separating respective coarse 
and ?ne particulates from an air ?oW carrying the particu 
lates. 

8. An apparatus as claimed in claim 7 Wherein the 
separating means comprise a cyclone device for separating 
the coarse particulates from the air ?oW. 

9. An apparatus as claimed in claim 7 Wherein the 
separating means comprise a ?ltering device for separating 
the ?ne particulates from the air ?oW. 

10. An apparatus as claimed in claim 1 Wherein the 
support frame comprises a plurality of Wheels rotatably 
attached thereto and thereby enabling the apparatus to be 
moved on the Wheels. 

11. An apparatus for softening a synthetic grass turf Which 
has compacted particulate matter layered thereon, the appa 
ratus comprising: 

a holloW cylinder including a plurality of holloW spikes 
extending radially and outWardly therefrom, each of the 
spikes having an ori?ce therethrough in ?uid commu 
nication With an inner space de?ned Within the holloW 
cylinder; 

a support frame on Which the holloW cylinder is rotatably 
supported at a predetermined height With respect to the 
synthetic grass turf, thereby a number of the spikes 
penetrating a top surface of the synthetic grass turf to 
a selected depth thereof When the frame is positioned 
on the synthetic grass turf; 

a pressuriZed air system for controllably supplying pres 
suriZed air into the holloW cylinder and thereby 
enabling air jets to be bloWn from at least a number of 
the spikes to dislodge the compacted particulate matter 
layered on the synthetic grass turf When the apparatus 
moves on the synthetic grass turf thereby causing the 
holloW cylinder to rotate; and 

a vacuum system for collecting particulate matter bloWn 
from the synthetic grass turf, the vacuum system 
including means for separating the particulate matter 
from an air ?oW carrying the particulate matter. 

12. An apparatus as claimed in claim 11 Wherein the 
pressuriZed air system comprises an air channel disposed 
parallel to a rotating axis of the holloW cylinder and sup 
ported Within the holloW cylinder in a manner such that the 
air channel maintains a predetermined stationary position 
When the holloW cylinder rolls on the synthetic grass turf, 
the air channel being in ?uid communication With a pres 
suriZed air source and including an opening to expel pres 
suriZed air into a number of the holloW spikes at a moment 
When these holloW spikes move to Within an area of the 
opening during a softening operation. 

13. An apparatus as claimed in claim 12 Wherein the 
support frame comprises means for adjusting the predeter 
mined height of the holloW cylinder to ensure a selected 
penetration depth of the spikes into the synthetic grass turf. 

14. A method for treating a synthetic grass turf, compris 
ing a step of directing pressuriZed ?uid into a depth of the 
synthetic grass turf for treatment, using a holloW spike roller 
rolling on the synthetic grass turf, to enable ?uid to be 
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expelled from a number of hollow spikes that penetrate a top 
surface of the synthetic grass turf to the depth thereof. 

15. A method as claimed in claim 14 Wherein pressuriZed 
air is directed into the depth of the synthetic grass turf to 
bloW particulate matter layered on the synthetic grass turf. 

16. A method as claimed in claim 15 further comprising 
steps of uplifting the bloWn particulate matter and returning 
the bloWn particulate matter to the synthetic grass turf. 

17. Amethod as claimed in claim 15 comprising a step of 
adjusting the penetration depth of the holloW spikes into the 
synthetic grass turf to bloW different particulate component 
layers of the synthetic grass turf. 

18. Amethod as claimed in claim 15 comprising a step of 
adjusting a start point of bloWing pressuriZed ?uid from each 
holloW spike With respect to an angular position of the spike, 
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to control the depth to Which the pressuriZed air is directed 
into the synthetic grass turf. 

19. A method as claimed in claim 15 comprising a step of 
controlling a duration of bloWing pressuriZed ?uid from the 
respective holloW spikes for a particular performance in 
various treatment operations. 

20. A method as claimed in claim 14 Wherein the ?uid 
comprises Water for ?ushing a drainage system beneath the 
synthetic grass turf. 

21. A method as claimed in claim 14 Wherein the ?uid 
comprises liquid resilient material for adding resiliency and 
impact absorption to the synthetic grass turf. 


