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(57) Abstract: The parking brake system
for a lap bar controlled lawn maintenance
vehicle includes at least an actuation as-
sembly and a stop assembly. The actuation
assembly includes a push arm and a rotat-
able pedal arm, and the push arm is at-
tached to a lap bar and is rotatable between
and engaged position and a disengaged po-
sition. Rotation of the push arm from the
disengaged position to the engaged posi-
tion causes rotation of the pedal arm, and
such rotation of the pedal arm causes the
stop assembly to prevent the axle for the
rear wheel that is controlled by the corres-
ponding lap bar from rotating.
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PARKING BRAKE SYSTEM FOR A LAP BAR CONTROLLED ZERO TURN
RADIUS MOWER

FIELD OF THE INVENTION

[0001] The present invention is directed to a zero turn radius lawn mower controlled
by a pair of lap bars, and more particularly, to the parking brake system for a lap bar

controlled zero turn radius mower.
BACKGROUND OF THE INVENTION

[0002] It is known in the art to provide vehicles such as lawnmowers with drive
systems that provide for Zero Turn Radius (ZTR) steering. ZTR vehicles typically have
two drive wheels that can be rotated at different speeds to achieve turning. The drive
wheels can also be rotated in different directions for a very sharp turn or even a zero turn
radius which is when the mower actually turns about the mid point of the drive wheel
axis. The other wheels on the mower are castered and merely follow the drive wheels.
[0003] ZTR vehicles are typically controlled by a pair of side-by-side speed control
levers that are independently operated for use in steering and propelling the vehicle. The
speed control levers move forward and aft from a neutral position to achieve variable
speed and steering. These two essentially vertically positioned levers can be positioned
close together between the operator's knees or positioned out to the sides of the operator
with horizontal gripping portions extending in toward the center of the mower for easy
side-by-side gripping. Each of the dual speed control levers are connected to a respective
drive device, such as a hydrostatic drive, that are, in turn, connected to the drive wheels
for use in propelling and steering the vehicle. The hydrostatic drive typically includes a
variable displacement axial piston hydraulic pump for each of the two fixed axle drive
wheels. Each speed control lever independently controls the speed of one of the drive
wheels which permits a variety of maneuvers including rotating one wheel forward while
rotating the other backward, which causes the mower to turn within its own dimensions.
With ZTR steering, the vehicle becomes much more maneuverable than conventional

vehicle steering.



WO 2014/149737 PCT/US2014/020643

[0004] ZTR vehicles typically require means to prevent starting the machine unless
the control levers are in their neutral positions. This is typically accomplished by sensing
the position of the speed control levers and disabling the starting control power circuit
unless the speed control levers are in their neutral position. Thus, the operator is typically
required to place the speed control levers into slotted sections corresponding to the

neutral position of the levers to activate the neutral position switches.
BRIEF SUMMARY OF THE INVENTION

[0005] In one aspect of the present invention, a parking brake system for a lawn
maintenance vehicle is provided. The lawn maintenance vehicle includes a pair of
opposing lap bars for independently controlling movement of a pair of rear wheels. The
said parking brake system includes an actuation assembly attached to one of the lap bars.
The actuation assembly includes a rotatable push arm and a rotatable pedal arm, wherein
the push arm is spaced apart from the pedal arm when the push arm is in a disengaged
position and the push arm is in contact with the pedal arm when the push arm is in an
engaged position. The parking brake system also includes a stop assembly operatively
connected to the actuation assembly. The stop assembly including a rotatable pawl
selectively engageable with a parking gear. The parking gear is operatively connected to
an axle to which one of the rear wheels is attached for selectively stopping rotation of the
axle. Rotation of the push arm from the disengaged position to the engaged position
causes the push arm to contact the pedal arm, wherein the pedal arm is rotated in
response to the contact with the push arm and such rotation of the pedal arm causes the
pawl of the stop assembly to engage the parking gear which prevents rotation of the axle.
[0006] Advantages of the present invention will become more apparent to those
skilled in 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 is capable of other and different embodiments, and its details are capable of

modification in various respects.
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0007] 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:

[0008] FIG. 1 is a perspective view of an exemplary lawn maintenance vehicle
having lap bar controls;

[0009] FIG. 2 is a magnified view of the frame of the lawn maintenance vehicle with
opposing parking brake assemblies;

[0010] FIG. 3 is an exploded view of an exemplary parking brake assembly;

[0011] FIG. 4 is a magnified view of a parking brake assembly in a disengaged
position; and

[0012] FIG. 5 is a magnified view of a parking brake assembly in an engaged
position.

[0013] 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 in size for the sake of clarity and convenience in the drawings.
The same reference numbers are generally used to refer to corresponding or similar
features in the different embodiments. Accordingly, the drawing(s) and description are to

be regarded as illustrative in nature and not as restrictive.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] Referring to FIG. 1, a lawn maintenance vehicle 10 having a pair of opposing
lap bars 12, wherein each lap bar 12 independently controls the forward and rearward
rotation of a corresponding rear wheel 14 for steering the lawn maintenance vehicle 10, is
shown. The lap bars 12 are both laterally and fore/aft movable relative to the frame 16 of
the lawn maintenance vehicle 10. The fore/aft movement of the lap bars 12 controls the
forward and rearward movement of the rear wheels 14. The lap bars 12 are laterally
movable between a steerable position in which the lap bars 12 are rotated toward a seated
user such that the lap bars 12 are movable in the fore/aft direction once the lap bars 12 are

moved to the steerable position, and the lap bars 12 are movable toward an neutral
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position in which the lap bars 12 are rotated laterally outward away from each other and
away from the seated user to allow the seated user added space between the lap bars 12 to
stand up and neutral the seat 18. When the lap bars 12 are moved to the neutral position,
a pair of parking brake system 20 (FIGS. 2-5) are actuated to cause a brake assembly to
become engaged to prevent the lawn maintenance vehicle 10 from moving while the user
neutrals, and when the lap bars 12 are moved to the steerable position, the parking brake
system 20 is disengaged so as to allow the lawn maintenance vehicle 10 to move forward
and backward in response to the fore/aft movement of the lap bars 12. In an embodiment,
cach of the lap bars 12 is operatively connected to a brake assembly such that laterally
outward movement of either of the lap bars 12 causes the respective brake assembly to
become engaged. In another embodiment, the brake assemblies only become engaged
when both of the lap bars 12 are moved into the neutral position.

[0015] As shown in FIG. 2, each of the lap bars 12 is operatively connected to a
separate parking brake system 20 such that lateral movement of either of the lap bars 12
causes the corresponding parking brake system 20 to become engaged to prevent the
corresponding rear wheel 14 (FIG. 1) from rotating. The parking brake assemblies 20 are
attached to opposite sides of the frame 16. Each parking brake system 20 includes an
actuation assembly 22, a transfer assembly 24, a stop assembly 26, and a return assembly
28. A lap bar 12 is attached to the actuation assembly 22 which moves in a
corresponding manner with the lap bar 12, wherein movement of a lap bar 12 to the
neutral position causes the corresponding movement of the actuation assembly 22 to be
transferred to the stop assembly 26 by way of the transfer assembly 24, and the return
assembly 28 causes the reverse movement of the stop assembly 26 and transfer assembly
24 when the lap bar 12 is moved to a steerable position in which the actuation assembly
22 likewise moves in a corresponding manner.

[0016] In an embodiment, the actuation assembly 22 includes a rotatable push arm 30
and a rotatable pedal lever 32, as illustrated in FIG. 3. The push arm 30 is an elongated
member, or lever, having an upper end and a lower end, wherein the upper and lower
ends are separated by a first pivot aperture 34. The push arm 30 and lap bar 12 attached
thereto are laterally rotatable about the first pivot aperture 34, which forms a first pivot

axis. The push arm 30 is rotatably connected to the frame 16 (FIG. 1) by way of first
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bracket 36 that is rotatably attached to a securing bracket 38, wherein a first pin 40 allows
the push arm 30 to rotate relative to the first bracket 36. The securing bracket 38 is
fixedly attached to the frame 16. When the lap bar 12 rotates laterally outward to the
neutral position, the upper end of the push arm 30 similarly rotates laterally outward and
the lower end of the push arm 30 rotates laterally inward. The push arm 30 includes a
plurality of apertures 44 formed through the upper end of the push arm 30. The apertures
44 allow the lap bar 12 to be attached to the push arm 30 at different vertical positions
relative to the push arm 30, thereby allowing the lap bar 12 to be vertically adjustable
relative to a seated user. The push arm 30 also includes a projection 42 positioned at or
adjacent to the lower end. The projection 42 extends inwardly from the push arm 30 and
toward the opposing parking brake system 20 such that when the upper end of the push
arm 30 is rotated laterally outwardly to the neutral position of the lap bar 12, the lower
end of the push arm 30 and the projection 42 rotate inwardly. In a similar manner, when
the upper end of the push arm 30 is rotated laterally inwardly to the steerable position of
the lap bar 12, the lower end of the push arm 30 and the projection 42 rotate outwardly.
Laterally outward rotation of the upper end of the push arm 30 and the corresponding
laterally inward rotation of the lower end of the push arm 30 causes the projection 42 to
move inwardly into contact with the pedal arm 32.

[0017] In an embodiment, the actuation assembly 22 of the parking brake system 20
also includes a pedal arm 32 that is rotatably connected to the securing bracket 38, as
shown in FIG. 3. A second pin 46 is used to attach the pedal arm 32 to the securing
bracket 38, thereby providing a pivot axis about which the pedal arm 32 rotates relative to
the securing bracket 38. The pedal arm 32 includes a pad 48 extending outwardly
therefrom, wherein the pad 48 extends from the pedal arm 32 toward the push arm 30.
The pad 48 is configured to be contacted by the projection 42 of the push arm 30 when
the lap bar 12 is rotated toward the neutral position. The pedal arm 32 is rotatable
between a disengaged position and an engaged position, wherein the pedal arm 32 is
oriented in a substantially vertical manner in the disengaged position and is oriented in a
non-vertical manner in the engaged position, as shown in FIGS. 4-5 and explained below.
The rotation of the pedal arm 32 between the disengaged position to the engaged position

is caused by the contact with and lateral movement of the projection of the push arm 30,
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and rotation of the pedal arm 32 between the engaged position to the disengaged position
is caused by the return assembly 28 which biases the pedal arm 32 toward the disengaged
position. In an embodiment, the push arm 30 and the pedal arm 32 are in a spaced-apart
relationship when the lap bar 12 is rotated laterally outward and in the neutral position,
and the push arm 30 and the pedal arm 32 are in contact when the lap bar 12 is rotated
laterally inward and in the steerable position. In another embodiment, the push arm 30
and pedal arm 32 are in continuous contact. A protective layer (not shown), may be
attached to either or both the projection 42 of the push arm 30 and the pad 48 of the pedal
arm 32. The rotation of the pedal arm 32 is input into the transfer assembly 24, which is
configured to transfer such rotational movement into actuation of the stop assembly 26.
[0018] In an embodiment, the transfer assembly 24 includes a guide wire 50
positioned within a sheath 52 and a first spring 54, as shown in FIG. 3. One end of the
guide wire 50 is operatively connected to the pedal arm 32, and the opposite end of the
guide wire 50 is operatively connected to the first spring 54. The guide wire 50 is
configured to slide within the sheath 52 in response to the rotational movement of the
pedal arm 32. In another embodiment, the transfer assembly 24 includes only the guide
wire 50 extending between the pedal arm 32 and the stop assembly 26 and positioned
within the sheath 52, without a first spring 54 extending between the guide wire 50 and
the stop assembly 26.

[0019] In an embodiment, the first spring 54 of the transfer assembly 24 is a tension
spring that extends between the end of the guide wire 50 and the stop assembly 26, as
shown in FIG. 3. The first spring 54 is configured to bias the guide wire 50 toward the
first spring 54, thereby pulling or otherwise biasing the pedal arm 32 into the disengaged,
or substantially vertical position. The spring constant of the first spring 54 should be
sufficient to actuate the stop assembly 26 when the pedal arm 32 is rotated from the
disengaged position to the engaged position while also being capable of biasing the pedal
arm 32 into the disengaged position when the lap bar 12 and push arm 30 are rotated into
the steerable position.

[0020] As shown in FIG. 3, the stop assembly 26 includes a pawl 56, a parking gear
58, and a third spring (FIGS. 4-5) wherein the pawl 56 is positioned immediately adjacent

to the parking gear 58. The pawl 56 is an elongated, partially arcuate member in which
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one end of the pawl 56 is attached to the first spring 54 of the transfer assembly 24. The
other end of the pawl 56 is rotatably secured so as to provide an axis of rotation to allow
the pawl 56 to be selectively rotatable between a disengaged position and an engaged
position. The pawl 56 is engageable with the parking gear 58 when the pawl 56 is in the
engaged position, and the pawl 56 is disengaged from the parking gear 55 when the pawl
56 is in the disengaged position. The pawl 56 includes a plurality of teeth directed
toward the parking gear 58.

[0021] In an embodiment, the parking gear 58 of the stop assembly 26 is a circular
plate having a plurality of teeth extending radially outward from the outer circumferential
edge, as shown in FIG. 3. The teeth of the parking gear 58 are selectively engageable
with the teeth of the pawl 56 so as to prevent or stop rotation of parking gear 58. The
parking gear is operatively connected to the drive shaft (not shown) to which a rear wheel
14 is attached such that when the rotation of the parking gear 58 is stopped through
engagement with the pawl 56, the corresponding rear wheel 14 is likewise stopped.
[0022] The third spring 68 is attached to the lower end of the pawl 56 opposite the
end of the pawl 56 to which the first spring 54 is attached, as shown in FIGS. 4-5. The
third spring 68 is a tension spring configured to bias the pawl 56 into a disengaged
position relative to the parking gear 58. The third spring 68 continuously pulls on the
lower end of the pawl 56, thereby biasing the upper end of the pawl 56 away from the
parking gear 58.

[0023] In an embodiment, the return assembly 28 includes a second spring 60 and a
return bar 62, as shown in FIG. 3. The second spring 60 is a tension spring and extends
between the first bracket 36 and the return bar 62. The return bar 62 is an elongated
member having a hook at one distal end thereof and an aperture at the opposing distal end
thereof. The second spring 60 is connected to the aperture of the return bar 62, and the
hook of the return bar 62 is attached to the upper end of the push arm 30. The hook
connecting member of the return bar 62 allows the return bar 62 to remain in continuous
attachment to the push arm 30 as the push arm is rotatable about the first pivot aperture
34. The return assembly 28 is configured to bias the upper end of the push arm 30 and

the corresponding lap bar 12 into the laterally outward neutral position.
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[0024] In operation, the lap bar 12 is laterally rotatable between an neutral position in
which the parking brake system 20 is engaged (FIG. 5) and a steerable position in which
the parking brake system 20 is disengaged (FIG. 4). As the lap bar 12 rotates laterally
outward toward the neutral position, the upper end of the push arm 30 rotates laterally
outward, thereby causing the lower end of the push arm 30 and the projection 42 to rotate
inwardly. As the projection 42 extending from the push arm 30 rotates inwardly, the
projection 42 contacts the pad 48 of the pedal arm 32, thereby causing the pedal arm 32
to rotate about the second pin 46 from a substantially vertical orientation to an angled
orientation relative thereto. The rotation of the pedal 32 from the vertical position to an
angled position causes the pedal arm 32 to pull on, or extract, the end of the guide wire
50 attached thereto through the sheath 52. As the guide wire 50 is extracted, the end of
the guide wire 50 attached to the first spring 54 pulls the first spring 54 into tension,
thereby pulling or otherwise biasing the pawl 58 from the disengaged position into the
engaged position. As the pawl 58 is rotated into the engaged position, the teeth of the
pawl 58 engage the corresponding teeth of the parking gear 58, thereby causing the axle
to which the rear wheel 14 is attached to stop or otherwise be prevented from rotating.
Once the axle to which the corresponding rear wheel 14 is attached is prevented from
rotating, the parking brake system 20 is engaged.

[0025] To disengage the parking brake system 20, the lap bar 12 is moved from the
neutral position to the steerable position, which is illustrated in FIG. 4. As the lap bar 12
is moved to the steerable position, the push arm 30 is rotated such that the lower end of
the push arm 30 is rotated outwardly away from the pedal arm 32. As the push arm 30
rotates away from the pedal arm 32, the third spring 68 biases the pawl 56 into
disengagement from the parking gear 58 such that the upper end of the pawl 56 rotates
away from the parking gear 58. This rotation of the upper end of the pawl 56 pulls on the
end of the first spring 54 attached to the pawl 56, thereby extracting, or otherwise pulling,
the guide wire 50 from the sheath 52 adjacent to the first spring 54. As the guide wire 50
is pulled through the sheath 52, the end of the guide wire 50 attached to the pedal arm 32
pulls on the pedal arm 32 such that the pedal arm 32 rotates toward the substantially
vertical position. Once the third spring 68 biases the pawl 56 to the disengaged position,

the rotation of the pawl 56 results in the pedal arm 32 contacting the securing bracket 38
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such that the pedal arm 32 is in the vertical orientation and the parking brake system 20 is
disengaged.

[0026] As shown in FIGS. 3-5, a sensor 70 is attached to the securing bracket 38 for
sensing the relative position of the pedal arm 32 when in the substantially vertical (or
disengaged) position and the angled (or engaged) position. The sensor 70 includes a
plunger that is depressed when the parking brake system 20 is engaged (FIG. 5), and the
plunger fully extends when the parking brake system 20 is disengaged (FIG. 4). A sensor
70 is attached to each opposing securing bracket 38 such that each sensor 70 senses the
engagement/disengagement of the corresponding parking brake system 20. In an
embodiment, the sensors 70 are configured such that engagement of both sensors 70 — in
which both parking brake assemblies 20 are engaged — is required in order to start the
lawn maintenance vehicle 10. This ensures that when the lawn maintenance vehicle 10 is
started that the rear wheels 14 are braked and prevented from rotating so that the lawn
maintenance vehicle 10 cannot move during the starting operation. Also, while the lawn
maintenance vehicle 10 is running, if the operator leaves the seat 18 the vehicle will turn
off unless both lap bars 12 are rotated outwardly to the neutral position so that the sensors
70 are engaged.

[0027] While preferred embodiments of the present invention have been described, it
should be understood that the present invention is not so limited and modifications may
be made without departing from the present invention. The scope of the present
invention is defined by the appended claims, and all devices, processes, and methods that
come within the meaning of the claims, either literally or by equivalence, are intended to

be embraced therein.
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WHAT IS CLAIMED IS:

1. A parking brake system for a lawn maintenance vehicle, the lawn maintenance
vehicle including a pair of opposing lap bars for independently controlling movement of
a pair of rear wheels, said parking brake system comprising:

an actuation assembly attached to one of said lap bars, said actuation assembly
includes a rotatable push arm and a rotatable pedal arm, said push arm is spaced apart
from said pedal arm when said push arm is in a disengaged position and said push arm is
in contact with said pedal arm when said push arm is in an engaged position;

a stop assembly operatively connected to said actuation assembly, said stop
assembly including a rotatable pawl selectively engageable with a parking gear, said
parking gear operatively connected to an axle to which one of said rear wheels is attached
for selectively stopping rotation of said axle; and

wherein rotation of said push arm from said disengaged position to said engaged
position causes said push arm to contact said pedal arm, wherein said pedal arm is rotated
in response to said contact with said push arm and such rotation of said pedal arm causes
said pawl of said stop assembly to engage said parking gear which prevents rotation of

said axle.

2. The parking brake assembly of Claim 1 further comprising a transfer assembly
operatively connected to said actuation assembly and said stop assembly, said transfer
assembly including a guide wire and a first spring, said guide wire extends between said
pedal arm and said first spring and said first spring extends between said guide wire and
said pawl, wherein rotation of said pedal arm is transferred through said guide wire and

said first spring to cause rotation of said pawl into engagement with said parking gear.

3. The parking brake assembly of Claim 1 further comprising a return assembly
operatively connected to said push arm, said return assembly including a second spring
and a return bar, wherein said return bar extends between said push arm and said second
spring, and said second spring and return bar biases said push arm into said engaged

position.

11
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