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WALK BEHIND AERATOR HYDROSTATIC
TRACTION DRIVE SYSTEM

FIELD OF THE INVENTION

[0001] Thisinventionrelates to acrators for aerating ground
surfaces. More specifically, the invention relates to walk,
behind aerators having coring heads with a plurality of tines
that repeatedly penetrate the ground surface.

BACKGROUND OF THE INVENTION

[0002] Walk behind aerators are commonly used for main-
taining landscaped ground surfaces including turf. The term
“turf” refers to grass and other material which is specifically
grown for sporting activities and is used, for example, to form
golf course greens. Aerators on these types of surfaces have
coring heads with tines that repeatedly penetrate the ground
surface, forming a plurality of holes so that the ground surface
is aerated, to improve growth of the grass or other material
and enhance the condition of the surface for playing purposes.
[0003] Walk behind aerators may have flywheels that drive
the upper ends of tine supports in a circular path, and the
lower ends in a reciprocating motion of repeated penetrations
into the ground. Link arms can pivot to compensate for for-
ward motion of the machine. At each part of the cycle when
the tines are withdrawn from the ground surface, the link arms
may position the tines in a substantially vertical position for
the next cycle of penetration into the ground. Tines are gen-
erally cylindrical, are hollow or solid, and produce holes by
pulling up plugs or cylindrical cores of soil as the tines move
by rotation of the flywheel.

[0004] Walk behind aerators may be supported for move-
ment over the ground by a single steerable wheel which may
be carried in a pivotal yoke that can rotate about a vertical
pivot axis attached to the neck. An operator may steer the
vehicle by using the handle assembly to pivot the single
steerable front wheel about the vertical pivot axis. The single
steerable wheel, and a pair of rear wheels, may be driven by a
hydrostatic traction drive system.

[0005] An operator may use the handle assembly to turn a
walk behind aerator around after each pass across a golf
course green, and make the next pass adjacent the preceding
pass by crossing the green in the opposite direction. If the
walk behind aerator includes hydrostatic traction drive
motors on all three wheels so the traction drive system oper-
ates in three wheel drive, the operator can pivot the handle
assembly to reverse the aerator’s direction of travel, but the
aerator cannot turn sharply enough for the next pass across the
green. The walk behind aerator’s turning radius is limited
because the aerator’s steerable front wheel must travel a
greater distance than each rear wheel through a turn. The
shorter the turning radius, the greater distance the front wheel
must travel relative to the rear wheels. A conventional three
wheel drive hydraulic circuit, however, does not allow the
front wheel to turn significantly faster than each rear wheel.
As aresult, a walk behind aerator with a conventional hydro-
static traction drive system cannot make short radius turns
without the front wheel scuffing the turf. There is a need for a
walk behind aerator hydrostatic traction drive system that can
make short radius turns without the front wheel scuffing the
turf.

SUMMARY OF THE INVENTION

[0006] A walk behind aerator hydrostatic traction drive
system includes a pivotable handle assembly having a trac-
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tion bail movable between a forward drive position, a neutral
position, and a reverse drive position, and a switch actuatable
to lower a coring head to a coring position. A front wheel is
carried in a pivotal yoke about a vertical pivot axis and
coupled to the handle assembly for pivoting the single steer-
able front wheel. A variable speed hydraulic pump receives
signals based on the position of the traction bail and provides
pressurized hydraulic fluid to a pair of rear hydrostatic wheel
motors connected in parallel with each other for rotating a
pair of rear wheels, and to a front hydrostatic wheel motor
connected in series with the pair of rear wheel motors for
rotating the single steerable front wheel. A check valve is
connected to an outlet of the front hydrostatic wheel motor so
that it opens in response to fluid pressure as the handle assem-
bly pivots the single steerable front wheel while the aerator
travels in a forward direction, and so that it also opens in
response to fluid pressure while the aerator travels in a reverse
direction. The walk behind aerator hydrostatic traction drive
system can make short radius turns without the front wheel
scuffing the turf.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG.11is aperspective view of a walk behind aerator
with a hydrostatic traction drive system according to a pre-
ferred embodiment of the invention.

[0008] FIG. 2 is a schematic diagram of a hydrostatic trac-
tion drive system for a walk behind aerator according to a
preferred embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0009] In one embodiment shown in FIG. 1, walk behind
aerator 100 may be supported for movement over the ground
by a single steerable front wheel 102 and a pair of driven rear
wheels 104, The walk behind aerator may have a neck 108
extending upwardly from a forward end of the frame, and the
single steerable front wheel may be carried in a pivotal yoke
that can rotate about a vertical pivot axis attached to the neck.
An upwardly and forwardly extending handle assembly 110
may be coupled to the pivotal yoke that carries the front
wheel, and may include control panel 112. In the forward
position, an operator may walk ahead of the aerator and steer
the walk behind aerator by using the handle assembly to pivot
the single steerable front wheel about the vertical pivot axis.
[0010] In one embodiment, coring head 114 may be
mounted on the rear of the walk behind aerator, either behind
the rear drive wheels and tires, between the rear drive wheels
and tires, or adjacent the rear axle(s). The coring head may
carry a plurality of tine assemblies 113 that reciprocate up and
down by rotation of a crankshaft. Each tine assembly may
have a plurality of coring tines 115 that are driven into the
ground and produce holes for the purpose of acrating the turf.
Each tine assembly may include a rubber dampener system
that absorbs the forward motion of the aerator to help improve
hole quality by minimizing hole elongation.

[0011] In one embodiment, the walk behind aerator may
have an internal combustion engine or other power source
supported on the frame that may be used to operate coring
head 114. The internal combustion engine or other power
source also may provide traction drive through a hydrostatic
traction drive system including a pump to supply pressurized
fluid to hydrostatic motors that rotate each of the three
wheels.
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[0012] In one embodiment, the operator may operate the
traction drive to move the walk behind aerator forward or in
reverse by moving traction bail 116 in either the forward or
reverse direction. The traction bail may be a single lever or a
pair of levers pivotably mounted to the sides of the operator
controls on the handle assembly of the aerator. The traction
bail may be biased to a central or neutral position when
released by the operator.

[0013] The walk behind aerator may be provided with a
hydrostatic traction drive system that can move the aerator in
the forward direction at a coring ground speed while the
coring head is operating, or in the reverse direction while the
coring head is not operating. Additionally, the hydrostatic
traction drive system can move the aerator in the forward
direction at a transport speed while the coring head is not
operating. An operator typically may walk in front of the
aerator as it moves in the forward direction. However, those
skilled in the art will understand that the aerator with a hydro-
static traction drive system is not limited to aerators with the
same forward and reverse designations used in this applica-
tion, but are intended to include any other walk behind aera-
tors.

[0014] In one embodiment, the walk behind aerator may
include a hydraulic lift and lower system to raise the coring
head to a transport position and lower the coring head to an
operating or coring position. The system may include switch
117 on control panel 112 that an operator may actuate to raise
and lower the coring head. Switch 117 may be electrically
connected to controller 120. In response to actuation of the
switch, the controller may provide a signal to a solenoid valve
or other mechanism in a hydraulic circuit that may extend or
retract a lift cylinder. Optionally, an electro-hydraulic pump
may be provided on the aerator to raise and lower the coring
head using electric power.

[0015] One embodiment of the hydrostatic traction drive
system 200 for a walk behind aerator is shown in the diagram
of FIG. 2. In this embodiment, the walk behind aerator trac-
tion drive system may operate in forward by holding traction
bail 116 on handle assembly 110 in a forward position while
walking in front of the aerator. While operating in forward,
the operator also may actuate switch 117 to lower coring head
114 and begin coring. In the forward position, the traction bail
may cause a signal directly or indirectly through controller
120 to variable speed pump 201, which may provide pressur-
ized hydraulic fluid to left and right rear hydrostatic wheel
motors 202, 203 connected in parallel to each other, and then
through line 208 to front hydrostatic wheel motor 204 con-
nected in series with the pair of rear wheel motors. The
variable speed pump may be connected by line 205 to the pair
of'rear wheel motors, and by line 206 to the front wheel motor.
[0016] In one embodiment the walk behind aerator hydro-
static traction drive system may include check valve 207
connected in parallel to front hydrostatic wheel motor 204.
Preferably, the check valve may be integral with the front
wheel motor. The check valve may be spring biased to a
closed position, and may open if hydraulic fluid pressure at
the outlet of the front wheel motor in line 206 exceeds the
pressure at the inlet to the front wheel motor in line 208.
[0017] Inoneembodiment, the walk behind aerator hydro-
static traction drive system may allow the front wheel to rotate
faster than either of the rear wheels during a forward turn. For
example, at the end of each pass across a green, an operator
may actuate switch 117 to raise the coring head, and then start
a sharp forward turn by turning handle assembly 112 while
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continuing to walk in front of the aerator. The handle assem-
bly may be used to pivot the steerable front wheel about its
vertical pivot axis. During the forward turn, the steerable front
wheel may have a longer distance to travel than each of the
rear wheels. Until the steerable front wheel can rotate faster
than either rear wheel, hydraulic fluid pressure increases in
line 206 at the outlet of front wheel motor 204. The increased
fluid pressure acts against the spring bias to open check valve
207. Opening check valve 207 allows recirculation of hydrau-
lic fluid through front wheel motor 204. By opening the check
valve, the walk behind aerator hydrostatic traction drive sys-
tem allows the steerable front wheel to rotate faster than each
of the rear wheels during the forward turn.

[0018] Inone embodiment, the walk behind aerator hydro-
static traction drive system may include check valve 207 to
protect front wheel motor 204 from cavitation during forward
turns because the check valve does not allow the inlet of the
motor at line 208 to operate at a lower pressure than the outlet
atline 206. By opening the check valve during a forward turn,
the walk behind aerator hydrostatic traction drive system may
keep the front wheel from rotating too slowly during a for-
ward turn which may scuff the turf.

[0019] Inone embodiment, the walk behind aerator hydro-
static traction drive system also may include charge pump
209 which helps maintain the outlet of motor 204 to line 206
at positive pressure. The charge pump may be connected to
hydraulic fluid reservoir 210 through filter 211. Additionally,
variable speed pump 201 may be connected to the reservoir by
case drain line 212. The charge system also may include
charge relief valve 213, check valves 214, 215, and cooling
orifice 216.

[0020] Inoneembodiment, the walk behind aerator traction
drive system may operate in reverse by holding traction bail
116 on handle assembly 110 in a reverse position while walk-
ing behind the aerator. In the reverse position, the traction bail
may cause a signal directly or indirectly through controller
120 to variable speed pump 201, which may provide pressur-
ized hydraulic fluid through line 206 to front hydrostatic
wheel motor 204, and then through line 208 to left and right
rear hydrostatic wheel motors 202, 203 connected in parallel
to each other. When the walk behind aerator hydrostatic trac-
tion drive system is operated in reverse, the inlet to the front
wheel motor is through line 206 and the outlet is line 208. In
reverse, check valve 207 may be open because hydraulic fluid
pressure in line 206 exceeds the pressure in line 208. As a
result, when the traction bail is in the reverse position, the
front wheel rotates freely and does not provide any traction.
Only the left and right rear hydrostatic wheel motors are used
in reverse.

[0021] Having described the preferred embodiment, it will
become apparent that various modifications can be made
without departing from the scope of the invention as defined
in the accompanying claims.

1. A walk behind aerator hydrostatic traction drive system,

comprising:

a left rear wheel hydrostatic motor and a right rear wheel
hydrostatic motor driving left and right wheels of the
aerator positioned forwardly of a coring head;

a front wheel hydrostatic motor driving a single steerable
front wheel carried in a pivotal yoke about a vertical
pivotaxis; the pivotal yoke coupled to a handle assembly
attached to a neck extending upwardly and forwardly
and that may be turned using the handle assembly to
pivot the single steerable front wheel; and
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a check valve in parallel to the front wheel hydrostatic
motor; the check valve opening if the walk behind aera-
tor moves in a forward direction and the handle assem-
bly is turned to pivot the single steerable front wheel and
the front wheel rotates more than each rear wheel, and
the check valve opening if the walk behind aerator
moves in a reverse direction.

2. The walk behind aerator hydrostatic traction drive sys-

tem of claim 1 further comprising a charge pump.

3. The walk behind aerator hydrostatic traction drive sys-
tem of claim 1 wherein the check valve is integral with the
front wheel hydrostatic motor.

4. The walk behind aerator hydrostatic traction drive sys-
tem of claim 1 wherein the left and right rear wheel hydro-
static motor are connected in parallel.

5. A walk behind aerator hydrostatic traction drive system,
comprising:

an upwardly and forwardly extending neck with a handle
assembly coupled to a pivotal yoke that carries a single
steerable front wheel that may be pivoted on a vertical
axis by turning the handle assembly; and

a hydrostatic motor rotating the single steerable wheel and
having an integral check valve around the motor that
opens inresponse to fluid pressure as the single steerable
front wheel pivots while the aerator travels in a forward
direction, and that also opens in response to fluid pres-
sure while the aerator travels in a reverse direction.

6. The walk behind aerator hydrostatic traction drive sys-
tem of claim 5 further comprising a second and a third hydro-
static motor connected in parallel with each other and in series
with the hydrostatic motor rotating the single steerable wheel.

7. The walk behind aerator hydrostatic traction drive sys-
tem of claim 5 further comprising a traction bail on the handle
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assembly that actuates the walk behind aerator hydrostatic
traction drive system in forward or reverse.

8. A walk behind aerator hydrostatic traction drive system,
comprising:
apivotable handle assembly having a traction bail movable
between a forward drive position, a neutral position, and
a reverse drive position, and having a switch actuatable
to lower a coring head to a coring position;

a front wheel carried in a pivotal yoke about a vertical pivot
axis and coupled to the handle assembly for pivoting the
single steerable front wheel;

avariable speed hydraulic pump receiving signals based on
the position of the traction bail and providing pressur-
ized hydraulic fluid to a pair of rear hydrostatic wheel
motors connected in parallel with each other for rotating
a pair of rear wheels, and to a front hydrostatic wheel
motor connected in series with the pair of rear wheel
motors for rotating the single steerable front wheel; and

a check valve connected to an outlet of the front hydrostatic
wheel motor that opens in response to fluid pressure as
the handle assembly pivots the single steerable front
wheel while the aerator travels in a forward direction,
and that also opens in response to fluid pressure while
the aerator travels in a reverse direction.

9. The walk behind aerator hydrostatic traction drive sys-
tem of claim 8 wherein the check valve is integral with the
front hydrostatic wheel motor.

10. The walk behind aerator hydrostatic traction drive sys-
tem of claim 8 further comprising a charge pump connected to
the outlet of the front hydrostatic wheel motor.
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