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(57) Abstract: A vertical tine tiller that includes a chassis, an engine attached

10 to the chassis, a handle assembly extending from the chassis to allow an oper-

/ ator to control the tiller, and at least two vertically oriented tine assemblies.
Each of the tine assemblies include a plurality of tines attached to a plate,
wherein the tine assemblies are rotatable about a vertical axis such that the
tines of each tine assembly provide a grinding path and adjacent tine assem-
blies have at least partially overlapping grinding paths. The tines are remov-
ably connected to the plate.
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VERTICAL TINE TILLER

FIELD OF THE INVENTION

[0001] The present invention 1s directed to yard machinery, and more particularly,

to a ground tiller.
BACKGROUND OF THE INVENTION

[0002] Yard tillers for tilling or grinding up sections of turf and dirt in a yard are
commonly known. Typical tillers include an engine or other power supply mounted
on a frame having a pair of laterally-aligned tires having a substantially horizontal
axle extending therebetween. The horizontal axle 18 operatively connected to a
chassis, and an engine for powering the tines of the tiller 1s attached to the chassis.
Handles for controlling the tiller extend rearwardly from the chassis, typically
rcarward of the engine. Conventional tillers have a transmission transfer case
extending downwardly from the engine toward the ground, and the transfer case
includes either two laterally-extending drive shafts that are oriented substantially
parallel to the ground with a tine assembly attached to each drive shaft or a single
drive shaft extending from the transfer case in which two or more tine assemblies are
attached to the single drive shaft. The transfer case receives rotational power from the
engine and provides output rotational power to the horizontal drive shaft(s), thereby
changing the longitudinal axis of rotational power from the engine by 90°. Each tine
assembly typically includes two to five tines or augers attached and extending from a
body, wherein the body 1s attached directly to a drive shaft such that rotation of the
drive shaft causes the body and tines to rotate.

[0003] Typical tine assemblies are configured such that the tines rotate about the
horizontally-aligned drive shaft(s) in such a manner that the tines are continually
rotating away from the operator of the tiller. Such rotational movement of the tines
results in the tines rotating forwardly, contacting the ground or dirt, digging into the
hardened ground or loose dirt and pulling 1t rearwardly as the tine rotates rearwardly,
then releases the loosened dirt as the tine begins the rotation forwardly over the top of
the drive shaft again. This forward rotation of the tines about a horizontal axis tends
to pull the tiller forward such that as the tines contact hardened soil that has not yet

been loosened by the tines, the tines strike the hardened ground and cause the entire
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tiller to jolt or jerk. Because the operator 1s typically using the tiller to ground up and
loosen an entire patch of ground, this continuous jerking and jolting action of the tiller
requires the operator to maintain an extremely firm grasp on the handles to ensure that
the tiller does not lurch forward excessively or tip sideways 1f the operator loses grip
of the handles. Accordingly, the use of conventional tillers requires substantial and
continuous physical exertion by an operator to maintain the tiller in an upright
position to effectively loosen the soil, which results in the operator’s arms becoming
tired rather quickly as well as the residual effects of the continuous jolting of the tiller
as the tines contact hardened soil.

[0004] Therefore, there exists a neced for a tiller that reduces or eliminates the
continuous jerking and jolting action resulting from the tines or augers contacting
compacted or hardened soil during use. There also exists a need for a tiller that
lessens the required physical strength and exertion for a user to maintain the tiller 1n

an operative position over an extended period of use of the tiller.
BRIEF SUMMARY OF THE INVENTION

[0005] According to on¢ aspect of the present invention, a vertical tine tiller 1S
provided. The vertical tine tiller includes a power supply for generating rotational
power. A transfer assembly 1s operatively coupled to the power supply, the transfer
assembly includes a drive shaft for transferring the rotational power, the drive shaft
being rotatable about a horizontal axis. The vertical tine tiller also includes a power
head, the power head including at least two power rods, wherein each of the power
rods 1s operatively connected to a transfer gear that 1s operatively connected to the
drive shaft for transferring the rotational power. Each of the power rods 1s rotatable
about a separate vertical axis. A tine assembly operatively connected to each of the
power rods, the tine assembly including a plurality of vertically aligned tines being
rotatable about the vertical axis of the corresponding power rod.

[0006] According to another aspect of the present invention, a vertical tine tiller 18
provided. The vertical tine tiller includes a power supply for providing rotational
power. The vertical tine tiller also includes a pair of tine assemblies operatively
connected to the power supply for receiving the rotational power. The tine assemblies

arc rotatable about separate substantially vertical axes, wherein cach of the tine
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assemblies includes a plurality of vertically aligned tines removably attachable to a
plate.

[0007] According to yet another aspect of the present invention, a vertical tine
tiller 1s provided. The vertical tine tiller includes a power supply for generating
rotational power. A transfer assembly 1s engaged with the power supply. The transfer
assembly 1ncludes a drive shaft rotatable about a horizontal axis for transferring the
rotational power from the power supply. A power head 18 engaged with the drive
shaft of the transfer assembly. The power head includes at least two power rods
rotatable about separate vertical axes for transferring the rotational power from the
transfer assembly at an angle thereto. A tine assembly 1s engaged with cach of the
power rods, cach of the tine assemblies 1s rotatable about the corresponding vertical
ax1s. Each of the tine assemblies includes a plurality of removable tines, the tines of
cach tine assembly forms a grinding path and adjacent grinding paths at least partially
overlap each other.

[0008] Advantages of the present invention will become more apparent to those
skilled 1n the art from the following description of the embodiments of the invention
which have been shown and described by way of illustration. As will be realized, the
invention 1S capable of other and different embodiments, and its details are capable of

modification in various respects.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0009] These and other features of the present invention, and their advantages, are
illustrated specifically in embodiments of the invention now to be described, by way
of example, with reference to the accompanying diagrammatic drawings, in which:
[0010] FIG. 1 1s a top view of an exemplary embodiment of a vertical tine tiller;

[0011] FIG. 2 1s a side view of the vertical tine tiller shown 1n FIG. 1;

[0012] FIG. 3 1s a side view of a transmission assembly for a vertical tine tiller;
[0013] FIG. 4 1s a cross-sectional view of the transmission assembly shown 1n
FIG. 3;

[0014] FIG. 5 1s an exploded view of the transmission assembly shown 1n FIG. 3;
[0015] FIG. 6 1s a front cross-sectional view of the transmission assembly shown

in FIG. 3; and

[0016] FIG. 7 a front view, rear view, and side view of an embodiment of a tine.
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[0017] It should be noted that all the drawings are diagrammatic and not drawn to
scale. Relative dimensions and proportions of parts of these figures have been shown
exaggerated or reduced 1n size for the sake of clarity and convenience 1n the drawings.
The same reference numbers are generally used to refer to corresponding or similar
features 1n the different embodiments. Accordingly, the drawing(s) and description

are to be regarded as 1llustrative 1in nature and not as restrictive.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] Referring to FIGS. 1-2, an exemplary embodiment of a vertical tine tiller
10 1s shown. The tiller 10 includes a chassis 12 to which a pair of operator graspable
handles (not shown) are attached. The handles allow an operator to control the
movement and direction of the tiller 10 during operation. A pair of opposing wheels
14 connected together by an axle 16 are operatively connected to the chassis 12. The
wheels 14 allow the tiller 10 to traverse the ground and allow a counter-force to be
applied to the chassis 12 to offset the tilling of the ground. A power supply 18 1s
attached to the chassis 12 to provide rotational power for the tiller 10. In the
illustrated embodiment, the power supply 18 1s an internal combustion engine.
However, 1t should be understood by one of ordinary skill in the art that the power
supply 18 can also include a generator, an electric motor powered by the generator or
by A/C power, or any combination thereof.

[0019] An clongated tube 20 extends forwardly from the power supply 18 1n a
substantially horizontal manner or a manner substantially parallel to the ground, as
shown 1n FIGS. 1-2. The tube 20 1s a hollow member that extends between the power
supply 18 and the power head 22 of the tiller 10. The tube 20 surrounds a portion of a
power transfer assembly 21, as will be described below, that transfers rotational
power from the power supply 18 to the power head 22. The power head 22 1s
configured to recerve rotational power from the power supply 18 and transfer such
rotational power to a plurality of tine assemblies 24. Each tine assembly 24 includes a
plurality of tines 26 that are configured to rotate about a substantially vertical axis to
break up compacted or hardened soil as well as further break down clumps of soil and
plant matter into smaller clumps and particles.

[0020] As shown 1n FIGS. 3-5, the transmission of rotational power from the

power supply 18 to the power head 22 and from the power head 22 to the tine
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assemblies 24 1s by way of a plurality of shafts and gears of the power transfer
assembly 21. The power supply 18 includes an output shaft (not shown) that rotates
about a longitudinal axis, and the output shaft 1s operatively connected to the power
transfer assembly 21. The power transfer assembly 21 includes a first drive shaft 28
that extends substantially collinear with the output shaft of the power supply 18, and
the first drive shaft 28 1s rotatable about the longitudinal axis thercof when driven by
the power supply 18 output shaft. A first drive gear 30 18 operatively connected to the
first drive shaft 28. In an embodiment, the first drive gear 30 1s a substantially
circular gear having a plurality of tecth extending radially outward. The first drive
gecar 30 18 a spur gear. The first drive gear 30 1s positioned about the outer surface of
the first drive shaft 28 such that the radius of the first drive gear 30 1s substantially
larger than the radius of the first drive gear 30. Rotation of the first drive shaft 28
causes the first drive gear 30 to rotate 1n a like manner 1n the same rotational direction
and about the same longitudinal axis as the first drive shaft 28.

[0021] The power transfer assembly 21 also includes a second drive gear 32 that
1s meshingly engaged with the first drive gear 30, as shown in FIGS. 3-5. In an
embodiment, the second drive gear 32 1s a substantially circular spur gear having teeth
extending radially outward and perpendicular to the face of the gear, wherein the tecth
of the second drive gear 32 are configured to mesh with the corresponding teeth of the
first drive gear 30 to transfer rotational power from the first drive gear 30 to the
second drive gear 32. In an embodiment, the size and number of tecth of both the first
and second drive gears 30, 32 are the same such that cach of the first and second drive
gears 30, 32 rotate about parallel axes 1n a 1:1 ratio. However, it should be
understood by one of ordinary skill in the art that the second drive gear 32 may be
larger or smaller and include more or fewer meshable teeth such that the power
transfer from the first drive gear 30 to the second drive gear 32 1s between 50:1 to
1:50.

[0022] In an embodiment, the power transfer assembly 21 includes a second drive
shaft 34 operatively connected to the second drive gear 32, as shown 1n FIGS. 3-5.
The second drive shaft 34 1s an clongated member that 1s positioned within the tube
20, wherein the second drive shaft 34 1s configured to transfer rotational power from
the power transfer assembly 21 to the power head 22. The second drive shaft 34 1s
rotatable about the longitudinal axis thercof. The second drive gear 32 1s attached to

the outer surface of the second drive shaft 34 such that rotation of the second drive
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gear 32 1s transferred directly to the second drive shaft 34. As such, the power
transfer assembly 21 transfers rotational power from the power supply 18 through the
first drive shaft 28, 1n which rotation of the first drive shatft 28 causes similar rotation
of the first and second drive gears 30, 32, which 1n turn cause the second drive shaft
34 to rotate about an offset and substantially parallel axis relative to the first drive
shaft 28. The second drive gear 32 1s attached to the second drive shaft 34 adjacent to
on¢ distal end of the second drive shaft 34, and a third drive gear 36 1s operatively
connected to the second drive shaft 34 adjacent the opposing distal end thercof. In an
embodiment, the third drive gear 36 1s a bevel gear having teeth extending from an
angled face of the gear. The bevel gear allows power to be transferred at an angle,
and the third drive gear 36 1s configured to transfer rotational power from the second
drive shaft 34 at a right angle. Accordingly, the power transfer assembly 21 1s
configured to transfer rotational power gencrated by the power supply 18 along
substantially parallel axis of the first and second drive shafts 28, 34 to the third drive
gear 36 which 1s configured to transfer the rotational power at an angle to both a first
transfer gear 40 and a second transfer gear 42 of the power head 22.

[0023] In an embodiment, the power head 22 includes a first drive rod 38 oriented
substantially perpendicular to the second drive shaft 34, as shown 1n FIGS. 3-6. The
first drive rod 38 1s an e¢longated member oriented in a substantially vertical manner.
A first transfer gear 40 1s operatively connected to the first drive rod 38, and the first
transfer gear 40 1s 1n meshing engagement with the third drive gear 36 of the transfer
assembly 21. In the 1llustrated embodiment the first transfer gear 40 1s formed as a
bevel gear that 1s meshingly engaged with a corresponding bevel gear to transfer
rotational power at a right angle. The first transfer gear 40 1s attached to the first
drive rod 38 such that rotation of the first transfer gear 40 caused by meshing
engagement with the third drive gear 36 causes the first drive rod 38 to rotate about
the longitudinal axis thercof. The first transfer gear 40 1s positioned adjacent to one
distal end of the first drive rod 38, and the second transfer gear 42 is positioned
adjacent to the opposing distal end of the first drive rod 38.

[0024] The power head 22 also includes the second transfer gear 42 that is
meshingly engaged with the third drive gear 36 of the transfer assembly 21 for
transferring rotational power from the third drive gear 36 to the second transfer gear
42, as shown in FIGS. 3-6. In an embodiment, the second transfer gear 42 1s formed

as a bevel gear which allows the rotational power from the second drive shaft 34 to be
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transferred at a right angle by way of the meshing engagement between the third drive
gcar 36 and the second transfer gear 42. The teeth of the second transfer gear 42 are
directed toward the teeth of the first transfer gear 42 and the first and second transfer
gears 40, 42 are configured to rotate 1n opposite directions about a collinear axis 1n
response to rotation of the third drive gear 36. The second transfer gear 42 1s attached
to a sheath 44 that 1s positioned about the outer surface of the first drive rod 38
adjacent the upper distal end. In an embodiment, the mnner radial surface of the
second transfer gear 42 includes splines that mesh with corresponding splines formed
on the outer surface of the sheath 44 to ensure a substantially rigid connection
between the second transfer gear 42 and the sheath 44. A shoulder 46 1s formed on
the outer surface of the first drive rod 38, and the shoulder 36 1s configured to contact
the lower distal end of the sheath 44 so as to positively position the sheath 44 relative
to the first drive rod 38 and prevent the sheath 44 from sliding axially along the first
drive rod 38 toward the first transfer gear 40. At least one needle bearing 48 1s
attached to the inner radial surface of the sheath 44. The exemplary embodiment 18
illustrated as having two needle bearings 48 attached to the sheath 44 and contacting
the outer surface of the first drive rod 38, thereby allowing the sheath 44 to rotate
about the first drive rod 38. Because the sheath 44 and the first drive rod 38 are
separated by the needle bearings 48, the sheath 44 and first drive rod 38 can rotate
independently and 1n opposing directions about a common axis.

[0025] The power head 22 further includes a third transfer gear 50 operatively
connected to the opposite distal end of the first drive rod 38 relative to the first
transfer gear 40, as shown in FIGS. 3-6. In an embodiment, the third transfer gear 50
1s a sprocket gear having teeth directed radially outward in a relative to the
longitudinal axis of the first drive rod 38. The third transfer gear 50 1s rigidly
attached to the first drive rod 38 such that rotation of the first drive rod 38 rotates the
third transfer gear 50 1n the same rotational direction.

[0026] The power head 22 also includes a fourth transfer gear 52 operatively
connected to the sheath 44 adjacent the end opposite the second transfer gear 42, as
shown 1n FIGS. 3-6. In an embodiment, the fourth transfer gear 52 is formed as a
sprocket gear having teeth directed radially outward 1n a relative to the longitudinal
ax1s of the sheath 44. The fourth transfer gear 52 includes a plurality of splines
formed on the inwardly-directed radial surface that is configured to meshingly engage

with similar splines formed on the outer circumferential surface of the sheath 44. The
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fourth transfer gear 52 1s rigidly attached to the sheath 44 such that rotation of the
sheath 44 rotates the fourth transfer gear 52 1n the same rotational direction. The first
and second transfer gears 40, 42 are configured to directly transfer rotational power to
the third and fourth transfer gears 50, 52, respectively, such that the third and fourth
transfer gears 50, 52 rotate 1n opposite directions.

[0027] The third and fourth transfer gears 50, 52 are rotatable about the same
substantially vertical axis. Both transfer gears are configured to transfer rotational
power from the power head 22 to separate tine assemblies 24, as illustrated in FIGS.
3-6. The third transfer gear 50 1s positioned vertically above the fourth transfer gear
52, and rotational power 1s transferred from the third transfer gear 50 to a first power
ogcar 54 by way of a first chain 56 within the power head 22. In an embodiment, the
first power gear 54 1s formed as a sprocket gear having substantially the same size and
tecth as the third transfer gear 50. In another embodiment, the first power gear 54 1s
formed as a sprocket gear having a different size and a different number of gear teeth
as the third transfer gear 50. The first chain 56 1s an endless chain that encircles both
the third transfer gear 50 and the first power gear 54, wherein the first chain 56 1s
configured to engage and receive the teeth of both the third transfer gear 50 and the
first power gear 54. The first power gear 54 18 operatively connected to a first power
rod 358 that 1s vertically aligned and oriented substantially parallel to the first drive rod
38. In an embodiment, the first power gear 54 1s fixedly attached to the first power
rod 58 by welding or other attachment means to ensure rotation of the first power rod
58 1n response to rotation of the first power gear 54. In another embodiment, the first
power gear 54 18 removably attached to the first power rod 58 by way of meshing
spline engagement or other releasable attachment means. The end of the first power
rod 58 opposite the first power gear 54 18 operatively connected to a tine assembly 24
for transferring rotational power from the power head 22 to the tine assembly 24.
[0028] Rotational power 1s transferred from the fourth transfer gear 52 to a
second power gear 60 by way of a second chain 62 within the power head 22. In an
embodiment, the second power gear 60 1s formed as a sprocket gear having
substantially the same size and teeth as the fourth transfer gear 52. In another
embodiment, the second power gear 60 1s formed as a sprocket gear having a different
size and a different number of gear teeth as the fourth transfer gear 52. The second
chain 62 1s an endless chain that encircles both the fourth transfer gear 52 and the

second power gear 60, wherein the second chain 62 i1s configured to engage and
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receive the tecth of both the fourth transfer gear 52 and the second power gear 60.
The second power gear 60 1s operatively connected to a second power rod 64 that 1S
vertically aligned and oriented substantially parallel to the first drive rod 38. In an
embodiment, the second power gear 60 1s fixedly attached to the second power rod 64
by welding or other attachment means to ensure rotation of the second power rod 64
in response to rotation of the second power gear 60. In another embodiment, the
second power gear 60 1s removably attached to the second power rod 64 by way of
meshing spline engagement or other releasable attachment means. The end of the
second power rod 64 opposite the second power gear 60 1s operatively connected to a
tine assembly 24 for transferring rotational power from the power head 22 to the tine
assembly 24. In the exemplary illustrated embodiment, the first and second power
gecars 54, 60 have the same size and gear teeth such that both gears are configured to
rotate about substantially parallel axes at substantially the same rotational speed,
thereby driving each of the tine assemblies 24 at the same rotational velocity.

[0029] In an embodiment, cach tine assembly 24 includes a plate 70 having a
plurality of arms 72 extending therefrom, a collar 74 operatively connected to the
plate 70 for receiving rotational power from the first or second power rods 58, 64, and
a plurality of tines 26, wherein each tine 26 1s operatively connected to an arm 72, as
shown in FIGS. 3-6. The plate 70 1s a substantially flat member having an aperture 78
formed through the thickness thercof. When assembled, the plate 70 1s horizontally
oriecnted and 1s rotatable about a substantially vertical axis. In the exemplary
embodiment, the plate 70 has a general triangular shape to which three tines 26 are
attached thereto. It should be understood by one of ordinary skill 1n the art that the
plate 70 can be any shape sufficient and any number of tines 26 can be attached
thereto. The aperture 78 1s centrally located near the center of the plate 70, and one of
the power rods 58, 64 extends through the aperture 78.

[0030] The arms 72 of the plate 70 extend from the central portion at an angle, as
shown 1n FIGS. 3-6. The arms 72 are integrally formed with the plate 70 but can be
attached by way of a weld or other fixedly connecting manner. The arms 72 extend 1n
a substantially perpendicular manner relative to the central portion of the plate 70,
wherein the arms 72 have a slight curvature or bend to allow the arms 72 to extend 1n
a vertically downward manner. Each arm 72 includes at least two holes formed
therethrough for receiving an attachment mechanism such as a bolt or the like for

attaching a tine 26 thereto.
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[0031] The collar 74 1s an clongated, hollow, substantially cylindrical member
having a bore formed therethrough, as shown 1n FIGS. 3-6. The diameter of the bore
1S substantially the same as the diameter of the aperture 78 formed 1n the plate 70 such
that the bore and the aperture 78 are aligned. The collar 74 1s fixedly attached to a
lower surface of the plate 70 and 1s configured to be attachable to an end of the first or
second power rods 58, 64 disposed within the bore. In an embodiment, the collar 74
1s attached to a power rod 38, 64 by way of a bolt extending through the diameter of
both members. It should be understood by one of ordinary skill in the art that any
attachment mechanism can be used to rigidly and removably attach the collar 74 of
the tine assembly 24 to a power rod 58, 64 of the power head 22 for receiving
rotational power therefrom.

[0032] A plurality of tines 26 are removably attached to the arms 72 of the plate
70, as shown in FIGS. 3-6. In the illustrated exemplary embodiment, the tine
assembly 24 includes three tines 26 extending vertically downward from the plate 70.
It should be understood by one of ordinary skill in the art that any number of tines 26
can be operatively connected to the plate 70. Each tine 26 1s an clongated member
having a substantially straight portion and a curved or angled tip, as shown 1n FIG. 7.
The tine 26 includes a mounting portion 80, a grinding portion 82, and an angled
portion 84. The mounting portion 80 includes a plurality of apertures 86 formed
thercthrough. The apertures 86 are configured to receive a bolt or other attaching
mechanism for removably attaching the tine 26 to an arm 72 of the plate 70. The
mounting portion 80 1s substantially flat, thereby allowing the mounting portion of the
tine 26 to abut the arm 72 to allow increase the surface arca through which stresses
can be transferred from the tine 26 to the arm 72 during rotation of the tine assembly
24,

[0033] In an embodiment, the grinding portion 82 1s integrally formed with the
mounting portion 80 and extends therefrom, as shown in FIG. 7. The grinding portion
82 18 an clongated section that 1s configured to contact compacted soil as well as
loosened soil, wherein rotation of the tine assembly 24 allows the grinding portion 82
to till the soil by loosening compacted soil as well as break up chunks and clods of
soil into smaller chunks or particles. In the illustrated exemplary embodiment, the
erinding portion 82 1s substantially flat and coplanar with the mounting portion 80. In
another embodiment, the grinding portion 82 1s bowed, or slightly curved outwardly

from the mounting portion 80.
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[0034] The angled portion 84 extends from the end of the grinding portion 82
opposite the mounting portion 80 and integrally formed with the grinding portion 82,
as shown in FIG. 7. The angled portion 84 1s curved or extends from the grinding
portion 82 at an angle. In an embodiment, the angled portion 84 1s oriented at an
angle of between about 90° and 180 °© relative to the grinding portion 82. In the
exemplary embodiment shown in FIG. 7, the angled portion 84 1s oriented at 110 °
relative to the grinding portion 82. The grinding and angled portions 84 include a
lcading edge 88 and an opposing trailing edge 90. The leading edge 88 1s sharpened
or having an otherwise angled edge to provide a sharpened leading edge to the tine 26.
The sharpened leading edge 88 allows the tine 26 to cut through compacted soil easier
as well as grind smaller clods of dirt.

[0035] In operation, the power supply 18 outputs rotational power to the transfer
assembly 21 through a series of gears. The transfer assembly 21 the transfers the
rotational power 1n a substantially horizontal manner by way of a drive shaft to the
power head 22 which 1s configured to receive the rotational power and distribute the
rotational power to cach of the tine assemblies 26 operatively and rotatably connected
thereto. The power head 22 1s also configured to transfer the horizontal rotational
power into vertical rotational power such that the tine assemblies rotate about
substantially vertical and parallel axes.

[0036] The tine assemblies 24 are configured to rotate about a substantially
vertical axis such that the tines 26 are directed downwardly into the ground. In the
1llustrated embodiment of the vertical tine tiller 10, the tiller includes two tine
assemblies 24 that are positioned adjacent to ecach other and the grinding path along
which the tines 26 of each respective tine assembly 24 partially overlap. Because the
tine assemblics 24 overlap and are configured to rotate in opposite directions, the tines
26 rotate 1n an overlapping “egg beater” or “mixing’ manner, wherein the sharpened
lcading edge 88 of tines 26 located forwardmost cut into the hardened or compacted
soil then rotate toward the opposing tine assembly 24 in which the tines 26 of cach
tine assembly 24 then grind up the soil into smaller pieces or clods. This overlapping
movement of the tines 26 as well as the rotation of the tine assemblies 24 about
vertical axes to cut into the hardened ground reduces the vibrations caused by
conventional tillers which 1s a result of the tines rotating about a horizontal axis
wherein the contact between the rotating tines and the compacted dirt causes the tiller

to jerk or lurch forwardly. Reduced vibrations and jerking movement of the vertical
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tine tiller 10 also reduces the amount of physical exertion by the operator.
Additionally, because the tines 26 extend downwardly and rotate about a vertical axis,
the tines 26 remain 1n substantially continuous contact with the ground during use.
This continuous contact with the ground reduces the number of impacts of the tines 26
with the ground, which results 1n less shaking and jerking of the tiller 10.

[0037] While preferred embodiments of the present invention have been
described, 1t should be understood that the present invention 1s not so limited and
modifications may be made without departing from the present invention. The scope
of the present invention 1s defined by the appended claims, and all devices, processes,
and methods that come within the meaning of the claims, ecither literally or by

equivalence, are intended to be embraced therein.
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WHAT IS CLAIMED IS:

1. A vertical tine tiller comprising:

a power supply for generating rotational power;

a transfer assembly operatively coupled to said power supply
and
including a drive shaft that is rotatable about a horizontal axis and a
drive gear attached to said drive shaft for transferring said rotational
power from said power supply;

a power head engaged with said drive shaft of said transfer
assembly, said power head including a first transfer gear attached to
a first drive rod, a second transfer gear attached to a sheath, and at
least two power rods operatively connected to said first drive rod and
said sheath, said power rods being rotatable about separate vertical axes
for transferring said rotational power from said transter assembly at an
angle thereto, said first drive rod and said sheath being rotatable about a
common axis, and said first and second transfer gears being meshingly
engaged with said drive gear; and

a tine assembly operatively connected to each of said power rods, said
tine
assembly including a plurality of vertically aligned tines being rotatable about

said vertical axis of said corresponding power rod.

2. The vertical tine tiller of Claim 1, wherein said tine assembly further includes

a plate to which said tines are removably attached and a collar coupled to one of said

power rods.

3. The vertical tine tiller of Claim 1, wherein each of said tines includes a
mounting portion, a grinding portion and an angled portion integrally connected to
each other, said grinding portion extending from said mounting portion, and said

angled portion extending from said grinding portion at an angle thereto.
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4. The vertical tine tiller of Claim 3, wherein said grinding portion and said

angled portion include a sharpened leading edge.

5. The vertical tine tiller of Claim 1, wherein rotation of said tines of each tine
assembly forms a grinding path, and adjacent tine assemblies have overlapping grinding

paths.

6. The vertical tine tiller of Claim 1, wherein said power supply is an internal

combustion engine.

7. The vertical tine tiller of Claim 1, wherein said tines are removably connectable

to said corresponding tine assembly.

8. The vertical tine tiller of Claim 1, wherein each of said tines includes a
mounting portion, a grinding portion and an angled portion integrally connected to
each other, said mounting portion being removably attachable to a plate that is
connected to one of said power rods, said grinding portion extending from said
mounting portion, and said angled portion extending from said grinding portion at an

angle thereto.

9. The vertical tine tiller of Claim 8, wherein said grinding portion and said angled

portion include a sharpened leading edge.

10. The vertical tine tiller of Claim 1, wherein said first drive rod and said sheath are

coaxially aligned.

I1. The vertical tine tiller of Claim 10, wherein said sheath is disposed about said

first rod in a concentric mannetr.
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