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DESCRIPTION

FIELD OF THE INVENTION

[0001] This invention relates to a spiker roller which may be used for aerating turf or grass
especially on golfing greens or fairways.

BACKGROUND OF THE INVENTION

[0002] It is conventional on golfing greens and fairways to aerate the grass or turf and this is
extremely important because aeration relieves soil compaction, it provides a method to
improve the soil mixture around the highest part of a green's roots, and it reduces or prevents
the accumulation of excess thatch. In this regard it will be appreciated grass, in order to stay
healthy, must have deep healthy roots which demand oxygen and the oxygen supply comes
from tiny pockets of air trapped between soil and sand particles. It is necessary to maintain
those tiny pockets of air because over a period of time compaction of the soil due to golfer's
feet and turf rollers will cause compaction of the soil which is undesirable. That is why constant
aeration or the formation of holes in the grass surface is essential.

[0003] Conventional spiker rollers include manually propelled rollers having tapped or screw
threaded holes into which spikes are inserted and retained therein by a nylock nut. Such spiker
rollers are marketed under SAREL spiker rollers and available at www.gardeningtools-
direct.co.uk. However one of the major problems with conventional spiker rollers is that upon
turning or undergoing a pivotal motion they tend to tear or damage the turf. Another problem is
that the steel spikes become separated from their mating tapped or screw threaded holes or
sockets in the roller and thus are deposited onto the grass surface where they may become
entangled with cutting heads or reels of lawn mowers.

[0004] Conventional spiker rollers are also described in US Patent 5975441 which refers to a
spiker roller assembly having a mounting shaft and a plurality of transversely fixed mounting
collars on which spike member quadrants may be attached. This may occur by the mounting
collars having a threaded opening to accommodate a respective spiked quadrant. In this
arrangement each spike is integral with an individual quadrant.

[0005] GB 605974 describes a spiker roller assembly which includes a plurality of discs each
furnished with a multiplicity of spikes which are rotatably mounted on a hub of a shaft secured
in opposed side members. There is also provided rollers which have T shaped ends and which
are driven simultaneously with the discs by a sprocket drive.

[0006] GB 127808 describes a spiker roller having discs rotatably mounted on a shaft wherein
each disc has in their inner end surfaces recesses for retaining flat bars whose outer ends
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form spikes extending outwardly from the spiker roller. Teeth on the inner ends of the bars
engage with ribs or teeth on the bars. The discs are held together by a rod and the discs are
locked to the shaft. The amount of projection of the spikes is varied by withdrawing a spring
biased pin and rotating the discs about the shaft after which the pin is engaged with the teeth.

[0007] US Patent 1965510 refers to a spiker roller having spike mountings each in the form of
a sleeve having a boss for detachably retaining an adjacent spike. The spike mountings are
pivotally supported on an adjacent rod and can be readily replaced when required. Upon the
travel of the roller the pivotal movement of the spikes enables them to be readily extracted
from the ground upon continued movement of the roller.

[0008] US Patent Publication 2006/0180324 refers to a plurality of spike wheels attached to a
harrow wherein each wheel has a plurality of spikes that project outwardly from a cylindrical
hub having a pair of opposite ends. Projections at one end of the hub are matingly received
within notches in the opposite end of the hub of the next adjacent wheel so that the wheels are
interlocked for rotation in unison.

[0009] JP 2006006159 describes a spiking roller that is obtained by combining two or more
rollers comprising integrally formed outer cylinders and inner cylinders coaxial with the outer
cylinders. The spike pins are attached to the periphery of the outer cylinders, and two or more
of the rollers are connected and fixed by inserting a spindle shaft in the centers of the outer
cylinders and the inner cylinders.

[0010] In summary of the patent references described above it will be appreciated that each of
the spiker rollers or wheels are extremely complex in structure and thus would be extremely
expensive to manufacture. It also seems that they would be ineffective in operation in
preventing tearing or damage to the ground upon pivotal movement.

OBJECT OF THE INVENTION

[0011] It is therefore an object of the invention to provide a spiker roller which is effective in
use and which reduces damage to the ground upon pivotal movement.

SUMMARY OF THE INVENTION

[0012] According to an aspect of the invention a spiker roller having:

1. (i) a roller assembly having a plurality of roller components each having a peripheral wall
and a plurality of apertures in the peripheral wall and an end wall which has a centrally
located hub or boss surrounding an opening, wherein said hub or boss has an end
portion remote from the end wall which extends outwardly from the peripheral wall to
define a spacer;
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2. (ii) a multiplicity of spikes which are each releasably retained within a respective aperture
of each roller component; and

3. (iii) a support shaft which is insertable through each of the openings of each roller
component, wherein each of the roller components when mounted on the support shaft
is separated by said spacer being configured to engage with the end wall of one roller
component adjacent thereto so that each roller component can rotate independently of
each other;

wherein the peripheral wall has a plurality of flats each incorporating a respective aperture and
each apertured flat has a planar inner surface and a planar outer surface through which
aperture a respective spike extends.

[0013] Optional features are provided in the dependant claims.

[0014] The hub or boss by having an end portion or an outer part that extends outwardly from
the peripheral wall in side view as shown in the drawings has the advantages of providing
greater support for each roller component on the support shaft and also makes assembly or
attachment of each roller component to the support shaft much easier.

[0015] Each spike suitably has an outwardly extending pointed part and a nut preferably
integral with the spike which is intermediate to a pointed part and a screw threaded part. This
makes the attachment of each spike to each aperture a secure arrangement because of
provision of an inner nut which engages the screw threaded part and which abuts an inner
surface of the peripheral wall and the intermediate nut which abuts an outer surface of the
peripheral wall.

DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

[0016] Reference may now be made to a preferred embodiment of the invention as shown in
the attached drawings wherein:

FIG 1 is a perspective view of a spiker roller of the invention from one end;

FIG 2 is a perspective view of the spiker roller from the opposite end;

FIG 3 is an end view of one of the roller components used in the spiker roller of FIG 1 or FIG 2;
FIG 4 is a perspective view of one of the spikes used in the roller component shown in FIG 3;
FIG 5 is a side view of the roller component shown in FIG 3;

FIG 6 is a perspective view of the roller component shown in FIG 3 or FIG 5;

FIG 7 is a plan view of the roller component shown in FIGS 3, 5 and 6;

FIG 8 is a section along lines A-A shown in FIG 7:
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FIG 9 is a side view of the roller component shown in FIG 7; and

FIG 10 is a side view of part of the spiker roller shown in FIGS 1-2.

[0017] In FIGS 1-2 there is shown spiker roller having a roller assembly 10 which has a
plurality of roller components 11 mounted to an axle or shaft 12 which may be round or of
circular cross section as shown at 13 or of hexagonal cross section as shown at 14. There is
also shown a hub 15 of each roller component 11 which are all independently rotatable on
shaft 12. Each roller component 11 has a plurality of flats 17 and a multiplicity of spikes 18
which are each releasably attached to an adjacent roller component 11 by outer nuts 19 which
are an integral part of each spike 18 as shown in FIG 4. There are also provided inner nuts 20
in FIG 1 which are releasably attached to a screw threaded part 21 of each spike 18 which is
shown in FIG 4. Each of nuts 19 and 20 abut an inner surface 22 and outer surface 23 of each
flat 17.

[0018] The hexagonal shaft 14 may be welded to an adjacent bush 24 or be attached to bush
24 by a suitable fastener (not shown). There are also shown a pair of bearing blocks 26 and 27
and shaft 12 has a reduced end portion or stub axle 28 at each end which extends through
bush 24. There are also shown bearings 29 in each bearing block 26 and 27. Each bearing
block 26 and 27 has attachment apertures 30 for attachment to an adjacent support frame or
chassis (not shown) of a roller apparatus. There is also provided a spacer sleeve 31 which
surrounds a round shaft 13 and attached thereto by fasteners 32.

[0019] FIG 3 shows a side view of roller component 11 showing how each spike 18 is attached
to alternate flats 17. of roller component 16. The purpose of flats 17 is to ensure that nuts 19
and 20 are securely retained on a flat or planar surface 22 and 23. There is also provided a
single end wall 35 surrounding hub 15 and shaft aperture 37.

[0020] FIG 4 shows a perspective view of an individual spike 18 and includes an inwardly
tapered outer portion 33, intermediate nut or nut part 20 integral with spike 18 and inner
threaded part 21.

[0021] FIG 5 shows that each roller component has a peripheral wall 34 which is made up of
adjacent flat portions or flats 17.

[0022] In FIG 6 there is shown a perspective view of an individual roller component 11 showing
end wall 35 and hub 15 as well as apertures 38 for receiving spikes 18.

[0023] In FIG 7 there is shown a plan view of roller component 11 peripheral wall 34 having
flats 17A which incorporate apertures 38 of each spike 18 and adjacent non-apertured flats
17B which also have a planar inner surface and outer surface.
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[0024] FIGS 8-9 show that hub 15 extends outwardly from peripheral wall 34 of each roller
component 11 so that when each roller component 11 is located on shaft 12 shown in FIGS 1-2
the outwardly extending part 39 of hub or boss 15 functions as a spacer to space each
adjacent roller bearing 11 from each other so that each individual roller bearing 11 when
attached to shaft 12 may rotate independently of each other so that golfing greens may be
very quickly and efficiently aerated by the formation of a multitude of holes in the top surface of
the golfing green as shown in FIGS 1-2. There are provided gaps or spaces 40 in FIG 10
between adjacent roller components 11 which are created by outwardly extending parts 39 of
each hub or boss 15. This substantially reduces friction compared to the case of conventional
spiker rollers wherein each spike is releasably attached to a tapped hole or socket in the roller.

[0025] FIG 10 also shows that each roller component 11 rotates independently of each other
by virtue of gaps or spaces 40 between each roller component 11. The presence of outwardly
extending part 39 greatly reduces friction as the only thrust bearing surfaces occur between
outer surface 41 of each outwardly extending part 39 and adjacent surface 42 of each roller
component 11.

[0026] Another advantage of the spiker roller of the invention is that it substantially reduces
tearing or damage to the turf which often occurs in relation to a conventional spiker roller as
described above when the conventional spiker roller makes a turning motion. This does not
occur with the spiker roller of the invention because each roller component 11 is independently
rotatable on axle 12. It will also be appreciated that each spike 18 may be varied as
appropriate as each aperture 38 can retain spikes 18 of different sizes or diameters. A problem
of the conventional spiker roller also was that often the spikes became loose and thus became
separated from the conventional spiker roller and often the loose spikes caused damage to
lawn mowers wherein the spikes became entangled with the cutting reels or heads of the
mower. This is avoided in the present invention because each spike 18 is securely attached to
each roller component 11 by inner and outer nuts 19 and 20. This secure attachment is also
facilitated by flats 17 as described above.

[0027] Each roller component 11 may have peripheral wall 34 integral with the hub 15 and
outer part or spacer 39.

[0028] The invention also includes within its scope roller component 11 per se.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
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PATENTKRAV
1. Pigvalse omfattende:
) en valseenhed (10) med en flerhed af valsekomponenter (11), der hver har en

perifer vaeg (34) og en flerhed af abninger (38) i den perifere veeg (34) og en endeveeg (35), der
har et centralt placeret nav eller fremspring (15), som omgiver en abning (37), hvor navet eller
fremspringet (15) har en endedel vak fra endevaeggen (35), der strekker sig udefter fra den
perifere vaeg (34) for at definere et afstandsstykke;

(i1) en flerhed af pigge (18), der hver er aftageligt fastholdt inde i en tilsvarende
abning (38) af hver valsekomponent (11); og

(ili)  en beaereaksel (12), der kan indfgres gennem hver af abningerne (37) af hver
valsekomponent (11), hvor hver af valsekomponenterne (11), nar de er monteret pa bareakslen
(12), adskilles af afstandsstykket, der er konfigureret til at ga i indgreb med endeveggen af én
valsekomponent stpdende op dertil, siledes at hver valsekomponent (11) kan rotere vathaengigt
af hinanden, hvor den perifere vaeg (34) har en flerhed af flader (17), hvor der i hver er
inkorporeret en tilsvarende abning (38) og hver flade med abning har en plan indvendig overflade
og en plan udvendig overflade, hvor der gennem abningen (38) streekker sig en tilsvarende pig

(18).

2. Pigvalse ifglge krav 1, hvor det centralt placerede nav eller fremspring (15) af hver
valsekomponent (11) ligeledes er omgivet af et hult indre af hver valsekomponent (11), der er

defineret af den perifere vaeg (34).

3. Pigvalse ifglge krav 1 eller 2, hvor hver pig (18) har en tilspidset del, der strekker sig
udefter, og en skruegevinddel (21).

4. Pigvalse ifglge krav 3, hvor en indvendig mgtrik (20) gar i indgreb med skruegevinddelen
(21) stgdende op til en indvendig overflade af den perifere vaeg (34) af hver valsekomponent
(11) og en ydre mgtrik gar indgreb med den tilspidsede del, der streekker sig udefter, stgdende
op til en ydre overflade af den perifere veg (34).

5. Pigvalse ifglge et hvilket som helst foregaende krav, hvor der ligeledes er tilvejebragt en
flerhed af flader (17B) uden abninger, der hver har en plan indvendig overflade og en plan
udvendig overflade, hvor hver flade (17B) uden abning er afgrenset af et tilsvarende par af flader

(17A) med abninger.
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6. Pigvalse ifglge et hvilket som helst foregaende krav, hvor der ligeledes er tilvejebragt
tryk- eller lejeflader pa en ydre overflade (41) af hvert afstandsstykke og en modstaende ydre
overflade af hver endevag (35).

7. Valsekomponent (11) til pigvalse ifglge krav 1 med en perifer veg (34) og en flerhed af
abninger (38) i den perifere vaeg (34) og en endeveg (35), der har et centralt placeret nav eller
fremspring (15), der omgiver en dbning (37), hvor navet eller fremspringet (15) har en ydre
endedel vek fra endevaggen (35), der strekker sig udefter fra den perifere veg (34) for at
definere et afstandsstykke, hvorved i anvendelse tilstgdende valsekomponenter (11) adskilles af
afstandsstykket, saledes at tilstgdende valsekomponenter (11) kan rotere uathangigt af
hinanden;

hvor den perifere vaeg (34) har en flerhed af flader (17), hvor der i hver er inkorporeret
en tilsvarende abning (38) og hver flade med abning har en plan indvendig overflade og en plan

udvendig overflade, hvor der gennem abningen (38) streekker sig en tilsvarende pig (18).
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FIG 3
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Fig 10
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