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ABSTRACT

In a vehicle, such as a lawn and garden tractor, having an engine that
drives a hydrostatic transmission and having forward and reverse pedals that
control the hydrostatic transmission, an operator-actuated transmission locking
mechanism locks the forward and reverse pedals in a neutral position. The
vehicle includes a parking brake that has a manually set portion to cause
engagement of the parking brake. The transmission locking mechanism is
mechanically connected to the manually set portion such that the manually set

portion and the transmission locking mechanism are actuated together.
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Interlock Of Parking Brake And Drive Control Pedals For Utility Vehicle
Technical Field of the Invention

The invention relates to utility vehicles or off-road vehicles, such as lawn
and garden tractors. Particularly, the invention relates to an improved parking
brake mechanism for such vehicles.

Background of the Invention

1t is well-known to provide off-road vehicles, such as lawn tractors, lawn
and garden tractors, and front-mount mowers, with systems for controlling
ground speed, including a parking brake mechanism. Typically, variable speed
transmissions, such as hydrostatic transmissions or continuously variable
transmissions, are utilized in off-road vehicles, such as those listed above.
Typically, forward and reverse foot pedals are used with such transmissions to
select the direction of travel and to control the relative vehicle speed. The pedal
system can also be coupled with a hand-operated "cruise control” lever which Is
generally used to maintain a specified forward speed, eliminating the need for
constant application of foot pressure to keep the vehicle moving forward at a
desired rate of speed.

A pedal brake is typically used in such off-road vehicles. The pedal brake
actuates a disc brake assembly within the vehicle transmission casing. A parking
brake mechanism is operatively associated with the pedal brake. The parking
brake mechanism includes a hand-operated linkage which locks the disc brake In

its fully engaged position.
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Off-road vehicles are also commonly provided with a neutral return
mechanism which will place the transmission in neutral, or stated otherwise, will
disengage the transmission, when the brake is applied. Such a system is
disclosed for example in U.S. Patent 6,279,937.

However, such systems can suffer from the drawback that, although the
system returns the forward and reverse foot pedals to neutral upon brake
application, the system allows the pedals to be depressed when the parking
brake is engaged. In some cases, the system allows an operator to partially
engage the hydrostatic transmission when the parking brake is engaged. Such a
situation can cause excessive wear on the brake.

The present inventors have recognized the desirability of providing a
vehicle ground speed and direction control assembly wherein an actuation of the
parking brake would preclude the simultaneous engagement into drive, forward

or reverse, of the vehicle hydrostatic transmission.

Summary Of The Invention

For a utility vehicle, such as a lawn and garden tractor, having an engine
that drives a hydrostatic transmission and having forward and reverse pedals that
control the hydrostatic transmission, the invention includes an operator-actuated
transmission locking mechanism that locks the forward and reverse pedals in a
neutral position. The invention provides a mechanism that selectively prevents
engagement of the hydrostatic transmission of the vehicle when such

engagement would be detrimental to the vehicle.
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Preferably, the vehicle includes a parking brake mechanism that has a
manually set portion to cause engagement of the parking brake. The
transmission locking mechanism is mechanically connected to the manually set
portion such that the manually set portion and the transmission locking
mechanism are actuated together.

An advantage to this configuration is that two settings can be made with
one action by the operator. When the operator actuates the parking brake
mechanism, the operator locks the brake and locks the transmission forward and
reverse pedals in the neutral position to ensure effective disengagement of the
transmission. Thus, an operator would be prevented from partially or completely
engaging the hydrostatic transmission into drive, in forward or reverse, while the
parking brake was engaged. Excessive wear on the parking brake is prevented.

According to an exemplary embodiment, the vehicle comprises a brake
pedal and a moving portion actuated by an operator's foot pressing the brake
nedal, the moving portion movable from a brake-disengaged position to a brake-
engaged position. The manually set portion comprises an engagement member
having a pivoting end and a catch portion spaced from the pivoting end, wherein
when the moving portion is in the brake-engaged position the engagement
member pivots to engage the catch portion with the moving portion to prevent
retraction of the moving portion to the brake-disengaged position.

The forward and reverse pedals are operatively connected to a pedal
control arm such that the pedal control arm is pivoted one direction by movement

of the forward pedal and in an opposite, second direction by movement of the
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reverse pedal. The pedal control arm comprises a protrusion, and the
transmission locking mechanism, when actuated by the operator, is engageable
to the protrusion to arrest movement of the pedal control arm.

Preferably, the transmission locking mechanism is mounted on the
engagement member of the manually set portion and is engaged to the
protrusion simultaneously with the engagement of the catch portion with the
moving portion.

According to an exemplary embodiment of the invention, a vehicle
includes a vehicle frame supported on a plurality of wheels. An engine drives a
hydrostatic transmission; the engine and transmission are supported on the
frame. The transmission is operatively connected to at least one of the wheels to
drive the one wheel, to drive the vehicle. An operator-actuated brake pedal is
operatively connected via a first moving part to at least one vehicle brake to
engage the brake or to disengage the brake. Operator-actuated forward and
reverse pedals are operatively connected via a second moving part to the
hydrostatic transmission to control the hydrostatic transmission to selectively
drive the vehicle in forward or reverse. An operator-actuated parking brake
actuator is movable between a park mode and a release mode. The parking
brake actuator is operatively connected to a third moving part that moves to
arrest movement of the first and second moving parts when the actuator is
moved from the release mode to the park mode.

Preferably, the first moving part comprises a first member that swings with

an actuation of the brake pedal, the first member having a first protrusion on a
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swinging portion of the first member. The second moving part comprises a
second member that swings in a first direction with an actuation of the forward
pedal and in a second direction with an actuation of the reverse pedal, the
second member having a second protrusion on a swinging portion thereof. The
third moving part comprises a latch arm having first and second slots, the latch
arm configured to pivot upon actuation of the parking brake actuator causing the
latch arm to swing with the first slot capturing the first protrusion and the second
slot capturing the second protrusion, to arrest movement of the first and second
members.

Numerous other advantages and features of the present invention will be
become readily apparent from the following detailed description of the invention
and the embodiments thereof, from the claims and from the accompanying
drawings.

Brief Description Of The Drawings

Figure 1 is a perspective view of a lawn and garden tractor incorporating
the present invention;

Figuré 2 1s a partially schematic right side perspective view of a ground
speed and direction control assembly of the lawn and garden tractor of Figure 1
that incorporates the present invention, shown with the cruise control engaged
and the parking brake disengaged,;

Figure 2A is a sectional view taken generally along line 2A-2A in Figure 2

of a portion of the assembly shown in Figure 2 with portions removed for clarity;
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Figure 3 is a left side partially schematic perspective view of the assembly
of Figure 2;

Figure 3A is an enlarged, fragmentary left side perspective view taken
from Figure 3;

Figure 4 is a partially schematic right side perspective view of the ground
speed and direction control assembly of the lawn and garden tractor of Figure 2,
shown with the cruise control disengaged and the parking brake engaged; and

Figure 5 is a left side partially schematic perspective view of the assembly

of Figure 4.

Detailed Description Of The Preferred Embodiments

While this invention is susceptible of embodiment in many different forms,
there are shown in the drawings, and will be described herein Iin detalil, specific
embodiments thereof with the understanding that the present disclosure is to be
considered as an exemplification of the principles of the invention and is not
intended to limit the invention to the specific embodiments illustrated.

Figure 1 illustrates a utility vehicle or off-road vehicle the form of a lawn
and garden tractor 10. The invention sets forth improvements for lawn and
garden tractors such as for JOHN DEERE lawn and garden tractors, model
numbers 425, 445 or 455.

The tractor 10 incorporates a linkage forming a ground speed and

direction control assembly 12 which includes an inboard forward pedal 14, an
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outboard reverse pedal 16, a brake pedal 18, a cruise control handle 20, and a
parking brake handle 21.

As shown in Figure 1, the tractor 10 includes a frame 22, and two front
wheels 28 and two rear wheels 30 carried by the frame. The tractor 10 may be
provided with an implement such as a mowing deck 31 which may be mounted
on the frame 22. An operator station 32 which includes a seat 34, a steering
wheel 36 and the hand-operated levers 20, 21 is operatively positioned on the
vehicle 10. A forward portion of the operator station 32 includes a foot platform
38 which accommodates foot controls including the forward and reverse pedals
14, 16 and the brake pedal 18.

The speed and direction control assembly 12 is operatively connected to a
variable speed transmission which includes a hydrostatic fransmission T, shown
schematically in Figure 2. The typical lawn and garden tractor 10 also includes
an engine E (shown schematically in Figure 2) and a radiator (not shown),
enclosed within a hood 42.

Figures 2 and 3 illustrate the improved ground speed and direction control
assembly 12 for the tractor 10. Figures 2 and 3 illustrate the assembly 12 in the
neutral drive position with the parking brake disengaged and the cruise control
engaged. The forward pedal 14 is clamped to a forward pedal shaft 44 so that
forward pressure by an operator’s foot on the forward pedal 14 result in axial
rotation of the forward pedal shaft 44. The reverse pedal 16 is similarly clamped
to a reverse pedal shaft 46. The forward and reverse pedal shafts 44, 46 are

carried by a bracket 48. The forward pedal shaft 44 is connected to a pedal
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control arm 50 which swings therewith and includes a rearward extension 52 to
which a bearing 54 is mounted (shown in Figure 2A).

As shown In Figure 2A, the reverse pedal shaft 46 is fixed to a reverse
pedal shaft arm 56 which swings with the reverse pedal shaft 46 and engages
the bearing 54 to cause the control arm 50 to rotate in a direction opposite to
direction of rotation which is caused by actuation of the forward pedal 14.

The control arm 50 is connected at a ball joint 57 (Figure 3) to a
forward/reverse transmission control rod 58. By pivoting in a selected direction,
the control arm 50 can move the forward/reverse transmission control rod 58 in
either a forward or reverse direction. The arm 50 will pull forward on the rod 58
when the forward pedal 14 is actuated and will push rearward on the rod 58
when the reverse pedal 16 is actuated. The rod 58 is connected at a pin joint 60
to a transmission control lever 62. By movement of the rod 58, the transmission
control lever 62 pivots about a connection 63 to the transmission T. Pivoting of
the control lever 62 In a selected direction causes the swashplate (not shown) to
tilt in either a forward drive position or a reverse drive position. Such an
arrangement is described in more detail in U.S. Patents 5, 046,994 5,323,890;
and 5,147,940, all herein incorporated by reference.

Returning to Figures 2 and 3, the control arm 50 includes a short rod 59
which passes through the control arm 50 to form a protrusion on a left side of the
control arm 50 (as shown in Figure 3). A contact switch 61 Is positioned
rearward of the control arm 50. When the control arm 50 pivots rearward, under

control of the reverse pedal 16, the switch 61 is triggered by contact from the

S T LR ol A I W e S - T i g e . S A sk 10041 YT TgeY 0 . ' e limcces cateta s rern



CA 02409173 2002-10-18

control arm 50. The switch 61 sends a signal to vehicle controls to shut off
power to the power takeoff which prevents an implement, such as the mower
deck 31, from running while the tractor is moving in reverse.

The brake pedal 18 includes a brake arm 64 that is fixed to a brake shaft
68. Pressing the brake pedal 18 forwardly pivots the brake arm 64 and axially
rotates the brake shaft 68. A brake lever 72 is fixed to the brake shaft 68 such
that rotation of the brake shaft 68 swings the brake lever 72 which in turn pulls a
brake linkage assembly 73. The linkage assembly 73 includes a force-limiting
spring 74 and a return spring 75, both fixed to an intermediate plate 76. The
Intermediate plate 76 is pivoted with respect to the vehicle frame at a bushing 77
and connected to a brake rod 78. The brake rod 78 is connected to a
transmission brake lever 80, the rotation of which actuates a disc brake
arrangement (not shown) within the transmission T. The disc brake arrangement
IS a vehicle brake internal to the hydrostatic transmission and can be of the type
currently used in JOHN DEERE lawn and garden tractors, model numbers 425,
445 or 455, or as described in U.S. Patents 5,046,994, 5,323,890; or 5,147,940,
all herein incorporated by reference.

When the brake pedal 18 is depressed by the operator, the brake shaft 68
IS rotated, and the arm 72 swings. The force-limiting spring 74 is displaced
forwardly as the intermediate plate 76 pivots about the bushing 77, and the return
spring 75 stretches. The rod 78 is displaced forwardly and the transmission
brake lever 80 pivots to actuate the transmission brake (not shown) within the

transmission T. The force-limiting spring 74 is not significantly compressed until
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the transmission brake is fully engaged and additional force is applied to the
pedal 18.

A brake lock plate 84 is fixed on the brake shaft 68. The brake lock plate
84 includes a protrusion in the form of a short rod 86 that passes through the
plate 84.

The cruise control handle 20 is connected to a linkage rod 104 that passes
through a guide bracket 108 fixed to the vehicle frame. The linkage rod 104 is
connected to a cruise control pawl 112 at a connection 113 on a front side of a
pivot joint 114. The pawl 112 includes an engagement end 116 having a tooth
116a (shown in Figure 4) that engages a toothed surface 122 of a block 124 that
is fastened to the control arm 50. |f the cruise control is engaged by actuation of
the handle 20 by an operator, when a desired forward speed is reached, the pawl
112 will engage a corresponding tooth of the surface 122 corresponding to the
desired speed. The position of the control arm 50 will be held until the cruise
control is disengaged. Alternatively, the cruise control can be disengaged until
the desired speed is reached and then manually engaged to engage the pawl
112 to the surface 122 to hold the desired speed. The block has a relatively
smooth non-engageable region 123 corresponding to the positions of the control
arm 50 for reverse speeds such that the pawl 112 of the cruise control cannot be
engaged to the block 124 for reverse direction.

The brake actuator 21 is connected to a linkage rod 132 that passes
through the guide bracket 108 and extends obliquely forwardly (Figure 3) to be

connected at a ball joint 134 to a latch member 140. The latch member 140

10
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includes a latch arm 141 connected to a prone U-shaped base 142. The base
142 has a bolt 146 extended therethrough and which captures a portion of the
vehicle frame (not shown) such that the base 142 is pivotally connected to the
vehicle frame. The base 142 straddles a portion of the lock plate 84.

A cruise control disengage strap 147, a ngid member, passes through a
slot 148 in the brake lock plate 84. The strap 147 is sized and configured to slide
within the slot 148. As illustrated in Figure 3A, the strap 147 is pivotally
connected to the pawl 112 at the connection 113 and is captured in the slot 148
by a cap or head 149. If the cruise control pawl 112 is engaged to the surface
122 and the brake pedal 18 is then depressed, the lock plate 84 rotates while the
strap 147, although stationary, slides relatively through the slot 148. Once the
strap 147 contacts the top end of the slot 148, further depression of the brake
pedal 18 exerts a downward force on the strap 147. The strap 147 is displaced
downward pulling the pawl 112 downward to rotate about the pivot joint 114 to
become disengaged from the block 124, i.e., disengaging the cruise control.

Returning to Figure 3, the latch arm 141 includes a first notch 154 close to
a distal end of the arm 141 and a second notch 158 located between the first
notch 154 and the bolt 146. The notches 154, 158 are aligned with the
protrusions 59, 86.

As illustrated in Figures 4 and 5, to activate the parking brake and
transmission interlock of the invention, the brake pedal 18 is depressed by the
operator and the handle 21 is pulled upward. If the cruise control handle 20

happens to be lifted, i.e., the cruise control engaged, the downward complete

11
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movement of the pedal 18 causes the strap 147 to pivot the pawl 112 to
disengage the cruise control, 1.e., by lifting the tooth 116a. The rod 104 and the
handle 20 are pulled downward. The latch member 140 is pivoted clockwise
(Figure 5) and the notches 154,158 capture the protrusions 59, 86. This locks
the position of the lock plate 84 and the brake shaft 68 in the brake-engaged
position and locks the control arm 50 in the neutral position, between the forward
and reverse.

Thus, by actuating the parking brake mechanism, including the brake
pedal 18 and the handle 21, the cruise control is automatically disengaged, the
transmission brake 1s engaged, and the transmission is locked in neutral. The
drive pedals 14, 16 are locked In the neutral position, rendered inoperative, and
unable to initiate power transfer from the transmission while the transmission
brake is engaged. Excessive wear on the transmission brake is thus avoided.

From the foregoing, it will be observed that numerous variations and
modifications may be effected without departing from the spirit and scope of the
invention. It is to be understood that no limitation with respect to the specific
apparatus illustrated herein is intended or should be inferred. It is, of course,
intended to cover by the appended claims all such modifications as fall within the

scope of the claims.
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The invention claimed is:

1. In a vehicle having an engine that drives a hydrostatic transmission
and having forward and reverse pedals that control the hydrostatic transmission,
said vehicle having a parking brake that has a manually set portion to engage the
parking brake, the improvement comprising:

an operator-actuated transmission locking mechanism that locks the

forward and reverse pedals in a neutral position.

2. The improvement according to claim 1, wherein said transmission
locking mechanism 1s mechanically connected to said manually set portion such
that said manually set portion and said transmission locking mechanism are

actuated together.

3. The improvement according to claim 2, wherein said vehicle
comprises a brake pedal and a moving portion actuated by an operator's foot
pressing said brake pedal, said moving portion movable from a brake-
disengaged position to a brake-engaged position, wherein said manually set
portion comprises an engagement member having a pivoting end and a catch
portion, wherein when said moving portion is in said brake-engaged position said
engagement member operable to pivot to engage said catch portion with said
moving portion to prevent retraction of said moving portion to the brake-

disengaged position.
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4. The improvement according to claim 3, wherein said forward and
reverse pedals are operatively connected to a pedal control arm such that said
pedal control arm is pivoted one direction by movement of said forward pedal
and in an opposite, second direction by movement of said reverse pedal, and
sald pedal control arm comprises a protrusion, and said transmission locking
mechanism engageable to said protrusion to arrest movement of said pedal

control arm.

S. The improvement according to claim 4, wherein said transmission
locking mechanism is carried on said engagement member of said manually set
portion and is engaged to said protrusion simultaneously with the engagement of

said catch portion with said moving portion.

0. The improvement according to claim 1, wherein said forward and
reverse pedals are operatively connected to a pedal control arm such that said
pedal control arm is pivoted one direction by movement of said forward pedal
and in an opposite, second direction by movement of said reverse pedal, and
said pedal control arm comprises a protrusion, and said transmission locking
mechanism engageable to said protrusion to arrest movement of said pedal

control arm.

7. The improvement according to claim 6, wherein said transmission

locking mechanism is operatively connected to said manually set portion and is

14
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engaged to said protrusion simultaneously with the engagement of said parking

brake.

8. A vehicle parking system, comprising:

a vehicle frame supported on a plurality of wheels;

an engine driving a hydrostatic transmission, said engine and transmission
supported on said frame, said transmission operatively connected to at least one
of said wheels to drive said one wheel to drive said vehicle;

an operator-actuated brake pedal operatively connected via a first moving
part to at least one vehicle brake to engage said brake or to disengage said
brake;

operator-actuated forward and reverse pedals operatively connected via a
second moving part to said hydrostatic transmission to control said hydrostatic
transmission to selectively drive said vehicle in torward or reverse; and

an operator-actuated parking brake actuator movable between a park
mode and a release mode, said actuator operatively connected to a third moving
part that moves to arrest movement of said first and second moving parts when

said actuator is moved from said release mode to said park mode.

9. The vehicle parking system according to claim 8, wherein said first
moving part comprises a first member that swings with an actuation of said brake
pedal, said first member having a first protrusion on a swinging portion of said

first member;

15
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wherein said second moving part comprises a second member that
swings in a first direction with an actuation of said forward pedal and in a second
direction with an actuation of said reverse pedal, said second member having a
second protrusion on a swinging portion thereof;

wherein said third moving part comprises a latch arm having first and
second slots, said latch arm configured to pivot upon actuation of said parking
brake actuator causing said latch arm to swing with said first slot capturing said
first protrusion and said second slot capturing said second protrusion, to arrest

movement of said first and second members.
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