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(57) Abrégée/Abstract:
A control system (34) for a small work vehicle (10) such as a compact track propelled loader (10) has a control handle (94) that Is
mounted on to a swinging support plate (72). The support plate (72) swings about a vertical axis (82) positioned forwardly of the
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(57) Abrege(suite)/Abstract(continued):

control handle (94), and the control handle (94) is mounted on the support plate (72) about a horizontal axis (98). Linkages (110,
112, 102, 116A, 116B) are provided between the control handle (94) and the pivotal mounting about the upright axis (82) to
respective motor control levers (120A, 120B) for operating motors (36A, 36B) on opposite sides of the vehicle (10) for steering and
propelling the vehicle (10). Moving the control handle (94) about the horizontal axis (98) causes drive selectively In forward and

reverse direction, and moving the support plate (72) and the control handle (94) about the vertical axis provides differential
movement for steering control.
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& (57) Abstract: A control system (34) for a small work vehicle (10) such as a compact track propelled loader (10) has a control

R handle (94) that is mounted on to a swinging support plate (72). The support plate (72) swings about a vertical axis (82) positioned

& forwardly of the control handle (94), and the control handle (94) is mounted on the support plate (72) about a horizontal axis (98).
& Linkages (110, 112, 102, 116A, 116B) are provided between the control handle (94) and the pivotal mounting about the upright

N axis (82) to respective motor control levers (120A, 120B) for operating motors (36A, 36B) on opposite sides of the vehicle (10)
for steering and propelling the vehicle (10). Moving the control handle (94) about the horizontal axis (98) causes drive selectively
in forward and reverse direction, and moving the support plate (72) and the control handle (94) about the vertical axis provides

differential movement for steering control.
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HAND CONTROLS FOR SMALL LOADER

The

BACKGROUND OF TH:

Bl

INVENTION

present 1nvention relates to hand

controls for controlling the steering, direction, and

speed of movement O

#

f a loader that can be track

propelled, although: the controls also will work | with

wheel driven

vehicles. The controls operate separate drives for

loader

opposite sides of the

s as well as other powered

vehicle where the speed on one

side can be varied in relation to the other side for

turning.

Various track propelled small :loaders have

been advanced. Some

ride on platforms, an

of . these loaders also 1nclude

—
e

d usually the loader will be of

the type that has 1lift arms with a bucket or other

attachment at

drive train,

opposite sides

motors tThat

rotational speed.

the Ir

ont end of the lift arms. The

particularly when using tracks on

are COIl

of the loader, includes hydraulic

trollable as to direction and

The operator controls provide £for

individually controlling the motors on opposite sides

=

effected by different

of the 1loader or wvehicle so that steering can be

lal movement between the ground

engaging and driving . members such as tracks on

opposite sides of the

in forward direction

The speed of

movement

loader. Moving a control handle

e

from a center position causes

forward movement and moving the control rearwardly

from the center position causes: rearward movement.

for motors that are controlled
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1s proportional to the control handle displacement
from the center position.

U.5. Patent No. 6,460,640 shows this type of

a control system, in a small loader.
SUMMARY OF THE INVENTION

The present invention relates to a control
system for a vehicle, in one aspect shown, a track
driven loader, with control components pivoting about
upright and transverse axes. The control system is
used for controlling the speed and direction of a
vehicle, as shown with drives to opposite sides of the
vehicle, and controlling steering the vehicle.

A support plate or platform forming a
component of the control system is mounted for
pivoting about a generally upright axis and a control
handle is mounted on the support plate for movement
about an axis transverse to the upright axis so the
control handle that can be moved in forward direction
or rearward direction for controlling direction of
movement of the vehicle. The platform or support plate
that 1s pivotally mounted about an upright axis can be
swung from side to side about the upright axis to
control steering of the wvehicle. As shown 1in one
aspect, operating the drives for the opposite sides
of the vehicle at differential speeds can be used for
steering. The movement about the wupright axis
provides motion for steering inputs. The amount of
displacement of the control handle about the

horizontal axis controls the direction and speed of
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movement for the loader. The upright axis 1s

forwardly of the control handle axis. Suiltable

10

1o

20

25

linkages are provided to transfer the movement of the

support plate and control handle tTo steering and
drive mechanisms. | }

The single control handle 1s associated

with reference bars at the front and rear of the

control handle to permit the operator to sense the

Ar— F
p—

amount of movement or displacement of the control

handle from a reference position. The reférence bars

also permit the operator to have better control. The

operator's hand on the reference bar stabilizes the

hand relative to the control handle as the wvehicle

moves. The hand thus is provided a reference position

F

even 1f the wvehicle moves at a dai

P

ferent wvelocity or

po—
—

direction from the operator for a short period of

time.

F

The upright axis of movement of the support

plate 1s in one aspect, a central axis of a shaft

fixed relative to the vehicle, so the support plate

N
—

does not substantially move fore and aft. The

- reference bars are thus anchored to the frame in fore

and aft direction through the support plate and

provide a Steadying, stable reference for the

operator to hold onto. The operator on a ride on

platform can thus have a hand link to the vehicle.

The control handle is used for swinging the

support plate about the upright axis for steering as
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well as pivoting about the transverse axis Ior

direction and speed control.

Additionally, in another aspect of the

invention, the maximum speed of the loader in at

P

least one direction can be limited and different ILrom

the maximum speed 1n the other directions. Rearward

speed 1s limited in the form disclosed, but

forward

speed can also be limited in the same manner.

The vehicle, called a loader, is provided

with a panel that will move when i1t engages an object

F

during longitudinal movement of the loader, to in

turn move the controls to a neutral or stopped

position. This will minimize the opportunity for the

loader to move beyond a desired position toward a

fixed object or an operator. The slowing 1is ‘to stop

rearward movement.

A centering mechanism 1s provided to return

the drive motor controls to neutral when an operator

releases the control handle. The centering mechanism

is on a drive control lever right at the drive unit

including the drive motor. The vehicle drives

preferably as shown are swash plate type drive pump

and motor units that are commonly used in loader
drives where the speed is controlled by adjusting the

pump output, which in turn, adjusts the associated

motor speed.

The steering inputs and fore and aft drive

controls can be used to move controls for electric

drive motors and operate valve spoois that can
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power steering or spool valve controlled

operate
riable speed mechanical or belt

drive systems. Ve

drive systems also can be controlled.

BRIEF DESCRIPTION OF THE DRAWINGS
ientary rear perspective

5 Figure 1 is a fraaqr
view of a typical loader utilizing the controls of
the present invention;

Figure 2 1s a top plan view of .a typica.
loader using the controls of the present i1nvention;

10 Figure 3 is an enlarged rear perspective

view of the control mounting on the loader of Filigure
1;

Figure 4 1is a éide elevational view, viewed

in the direction as indicated by line 4--4 in Figure
15 3, of portions of the control system at a rear
portion of a loader, with parts broken away;

Figure 4A 1is a fragmentary sectional view
showirig steering speed limiting stop slots in a fixed
panel and taken on line 4A--4A in Figure 4;

20 Figure 5 1s a fragmentive perspective view
viewed in opposite

of the control arrangement,
"rom Figure 4 with the loader shown only

gr-

direction
fragmentarily and with parts omitted for sake of
clarity;

a view similar to Figure 5,

Figure 6 1is
showing an anti-reverse panel that moves the controls
an object; -

23

- the

to a neutral position when engaging
Figure 7 is a rear perspective view o:

control system as shown in Figure 5;
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Figure 8 is a schematic fragmentary wview oI

the rear flange of the control handle support

platform showing an adjustment for changing the

maximum rearward displacement of the control handle;

5 and

ﬁ

Figure 9 is a fragmentary sectional view of

v
=

a different form of a stop for limiting rearward

displacement of +the control handle, and looking

rearwardly from ahead of link 112 in Figure 9.

L]

10 DETAILED DESCRIPTION OF THE PR

FERRED EMBODIMENTS

P
p_—

In Figures 1 and 2 in particular, a self-

propelled vehicle as shown, small skid steer loader

"

10 is shown schematically and fragmentarily. Figure 2

—t

F

shows a top plan view of thilis loader. The loader or

15 other vehicle can have a ride on platform for the

operator attached at the rear, 1i1f desired, but the

loader shown 1s a walk behind loader. The terms

loader and . vehicle are intended to include wvarious

self-propelled vehicle arrangements, and include

20 vehicles that have steerable wheels, as well as skid

steer arrangements. The zero turn radius machines
that are common in lawn and garden applications can

be controlled with the present invention and are

included in the term vehilcle.

25 The loader has a frame 12 that supports

gy
—

upright side plates 14 and 16, on opposite sides of

the loader. The plates 14 and 16 are part of the

frame 12 and are joined with cross plates as needed,
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and can 1nclude lower cross plates that can form an

p—,

operator's platform at the rear i1f desired.

ﬁ

The rear portions of the loader have side

plates that are spaced from and parallel to the frame

plates 14 and 16. One of the side plates 1s shown at
20. The spaces between the side plates 20, and the

P

respective frame plates 14 and '16 are used ' for

mounting”™ a lift arm assembly 24. The 1lift arm

assembly 24 1is pivotally mounted as at 26 to the

"rame 12 and positioned in a desfired location. The

lift arm assembly 24 has individual 1lift arms, as

shown, and a mast 28 1s used for mounting a bucket

control or tilt cylinder 28A for a loader bucket, or

for other accessories that may be mounted on an

attachment plate 29 at the front end of the 1ift

ATrms .

The loader 10 has an 1nternal combustion

engine 30 mounted at an engine housing or compartment

F

30A that is used for driving a hydraulic pump 31 for

the 1lift and tilt actuators 60 and 28A acting through

suitable valves 31A. Auxiliary actuators also can be

provided. Also, the engine drives pumps 32A and 32B,

_

which are a part of a swash plate pump and motor unit

as conventionally used.

The pump and motor units form ground drive

systems including a motor and motor controls, which

P
p—

drive system can be electric or other types of

controlled drive.
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Hydraulic fluid under pressure £from pumps

32A and 32B 1s provided to unitarily mounted motors

36A and 36B, respectively. The output of the pumps

can be varied for speed control, and also reversed.

The - controls 34 include pump controls that are
mounted right at the unitary pump and motor units.
The pumps 32A and 32B are swash plate type pumps that
are controllable to wvary an output to in turn drive

r-.
-

the associlated motor 1n a selected direction of

rotation, as well as varying the speed of the motor

o
ey

rotation. Movement of the pump control levers, which

will be shown subsequently determines the direction

of rotation and speed of- the associated motor. The

motor speed and direction 1s thus controlled by the

position of the controls 34.

The motors 30A and 230B are used for

propelling the loader by individually driving drive

sprockets 38, on the sides of the machine, to in turn

drive tracks 40A and 40B that are mounted on the

P

sides of the loader. Tracks 40A and 40B are shown in

Figure 2. Wheeled Jloaders or ﬁehicles would be

driven with normal mechanical drive trains to the

wheels, or can be operated with ground engaging

wheels mounted right on motor shafts.

The tracks mount over sultable 1dler
rollers, 1ncluding a rear idler roller 42, as shown

in Figure 1. The tracks are supported on the ground

with bogie wheels 46 that hold the lower reach or

length 48 of the track in a suitable orientation.
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The tension in the track i1s maintained with

thé slide 50 that mounts rear i1dler roller 42 and

which is loaded with a spring 52 in a housing 54

-

attached to the track support frame on each side o:

.the loader. A front idler roller is used for mounting

the front end of the track.

Schematically shown is a hydraulic cylinder

60 that is typically used for raising and lowering

1lift arms, and which can be attached to the loader

frame at the lower end shown at 62, and attached to

the lift arms at a pivot on a bracket 64.

The control system that 1s shown generally

at 34 (Figure 4) 1s a drive and steering control

assembly using a single control handle, so that an

g

operator can steer and control speed and direction of

#

movement of the loader with one hand, 1f desired, in

a convenlient manner. The controls are shown 1n more

detail 1in Figures 2-8. It should be noted that a

lever 66 can be provided for controlling the 1lift arm

cylinder 60, and the wvalves for controlling other

cylinders can be controlled as desired. A throttle 63

is provided for controlling the engine speed of

engine 30.

The controls 34 form an assembly supported

relative to a control panel 70. The controls include

a swinging or movable control handle support plate or

platform 72. As shown 1n Figure 5, for example, the

side plate 14 of the 1loader has a maln mounting

bracket 74  supported thereon. The main mounting
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bracket 74 has a lower mounting flange 76 that extends

laterally from the side plate 14. A vertical shaft 78 has a

lower end supported on the flange 76. The shaft 78 extends
upwardly and can be rotatably supported at the upper end in

a sultable manner, relative to the side plate 14 or with a

bracket to panel 70, which 1s fixed to the side plates. The
shaft 78 1s positioned at a desired location to position

and mount the control support plate 72 1in 1its proper

location. The shaft 78 does not move relative to the frame

except to rotate, and does not have to be vertical. It can

incline somewhat for convenience.

The shaft 78 forms a maln mountling support for

the control assembly 34, and as can be seen in Figures 4-7,

the shaft 78 rotatably mounts a sleeve or hub 80 1is

rotatably mounted on the shaftt 78. The sleeve 80 1s located
1n position axially along the shaft 78 with bearings held

in place 1n a suitable manner. The sleeve 80 1is free to

rotate about the axis 82 of the shaft 78. A hub 84 at the
upper end of sleeve 80 has threaded bores receiving

capscrews 81 for holding a support block 86 that mounts the

control support plate 72, using suitable fasteners.
The control support plate 72 1s securely fixed
relative to the sleeve 80, so 1t will rotate about the axis

32 with the sleeve. The control
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support plate 72 extends rearwardly from axis 82 and has a
control handle mounting section 88. The control handle

mounting section 88 has side arms 90 fixed thereto and the

si1de arms 90 1n turn mount a fixed four sided reference bar

or hand rest 92 that deflines a center space and surrounds a

movable control handle 94 located 1n the center space. The

control handle 94 1s pivotally mounted on a pivot shaft 96

F

toc the handle mounting section 88 of the control support

plate 72. The pivot shaft 96 1s at the rear of the control
support plate /72 and behind axis 82. The handle 94 will

pivot about a generally horizontal axis 98 of shaft 9¢,

which 1s transverse to and preferably perpendicular to axis
82. Handle 94 also can be moved about the axis 82 of
upright shaft 78 from side to side, to cause the sleeve 80
to rotate as well.

—

The sleeve 80 has a pair of ears 100 that extend

laterally from the sleeve near the lower end. A pivoting
channel shaped bracket 102 1s mounted on the ears 100 with
sultable pivot pins 104 so that channel bracket 102 will
pivot about a generally horizontal axis 106 of pins 104,
that 1s parallel to the pivotal axis 98 of the control
handle 94 . The channel shaped bracket 102 extends
downwardly from the pivot pins 104 and axis 106. The side
walls 108A and 108B of channel shaped bracket 102 extend

rearwardly from pivot pins 104 so that a base or
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cross wall 108C that Jjoins wall 108A and 108B 1is

spaced from sleeve 30.

The extent of the differential motion

between the drives on the opposite

sides of the

vehicle is preferably limited with cooperating stops.

The support block 86 1s supported on

83A and 83B separated by spacers ©8oA,
which pass through slots 87A-87C in the
panel 70. As shown in Figure 4A, the

washer plates

85B and 85C

fixed control

slots 87A and

87B are shaped and of 1length to provide steering

speed stop surfaces when the support plate is pivoted

about axis 82 of shaft 78. The steering motion 1S

indicated by arrow 82A in Figure 4A. The front slot

87C 1s longer and does not form a stop

spacers 85A and 85B will contact one end surface oI

surface. The

P
—

the respective slots 87A and 87B for the stopped

positions.

Movement of the bracket 102 about the pivot

pins 104 and thus the axis 106 is controlled by the

control handle 94. pivoting about the

parallel axis

98. The control handle 94 has a forwardly extending

arm or lever 110 that is moved by the handle. A first

F

end of a link 112 i1s connected to the

arm 110. The

1link 112 also has a second end connected as at 114 to

re—

the upper portion of cross wall 108C of the bracket
102. Thus, when the handle 94 is pivoted, the arm 110

will move up and down, and will cause the bracket 102

to pivot about the axis 106. This will then cause the

lower ends of the side walls 108A and 108B to move in
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an arc extending in fore and aft directions relative

gy
—-—

to the frame of the loader. This movement provides

direction and speed control inputs to the drive

system.

g

Movement of the lower corners of the side

walls 108A and 108B is used to control the individual

pump and motor units. In order to do this, a first

1ink 116A and a second 1link 116B are connected at

pivots 118A and 118B to the lower corners of the

walls 108A and 108B, respectively. These links 116A

and 116B in turn extend downwardly and are connected

to control levers 120A and 120B of the pumps 32A and

32B that in turn control the motors 36A and 36B. The

levers 120A and 120BR are control levers of the

purchased pump/motor assembly for swash plate

controlled motors and form drive system control

levers. The motors 36A and 36B are suitably mounted

to the loader frame, so that the motors are fixed 1n

position.

The motors 36A and 36B 1in turn have drive

sprockets on output shafts that are used for driving

the respective tracks 1in a conventional manner. The

pumps 32A and 32B have control shafts shown in

section in Figure 5 for example at 122A and 12Z22B that

p—

are part of a conventional pump/motor assembly. The

levers 120A and 120B are mounted on the pump control

shafts, and when the levers 120A and 120B are moved,

the shafts 122A and '122B are also rotated to adjust

pr— —

the position of the swash plates of the pumps. The
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position adjustments are bullt-in controls of the pumps 32A

and 32B and thus, the motors 36A and 36B. Moving the levers

120A and 120B from a centered position causes the motors to
rotate 1n a corresponding direction and at a speed

proportional to the displacement of the levers 120A and

120B from center.

The control levers 122A and 120B are spring
loaded to Dbe centered by a separate spring return lever
arrangement for each of the pump and motor units. Plates
124A and 124B are used for supporting the centering levers
and springs. The plates 124A and 124B are supported
relative to the pump and motor units with suitable

fasteners or the plates can be mounted directly to the

loader frame, 1f desired. The plates 124A and 124B are

fixed and each plate pivotally mounts a pair of spring

loaded centering or return levers. Centering levers 126A

and 126B are pivoted on plate 124A and centering levers

127A and 127B are pivotally mounted on plate 124B, for
centering the pump control levers 120A and 120B of the
respective pump and motor wunits, which centering action
returns the pumps and thus the motors to a stopped or
neutral position.

The centering levers 126A and 126B are pivoted
onto the plate 124A at pivots 128 and centering levers 127A

and 127B are pivoted on plates 124B at pivots 129. A spring

130 1s connected between pins 132 on levers 126A and 126B.

A separate spring 131 1s attached in a suitable manner onto

pins 133 on centering levers 127A and 127B. The
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springs 130 and 131 each provide a spring load tending to

'-

urge the wupper ends of the respective pailirs of spring

centering levers 126A and 126B, and 127A and 127B together.

Thls action will move the respective pump control lever

120A and 120B to a centered position.

The upper ends of the pair of spring centering

levers 120A and 126B bear against the opposite edges of

pr— g
—

pump control lever 120A. The wupper ends of the pair of

spring centering levers 127A and 127B bear against the

]

opposite edges of pump control lever 120B.

The spring centering levers are stopped from

moving together when they reach the centered position of

the lever. For example, centering levers 126B and 127B

engage stops 130A and 136B. The spring centering levers

126A and 127A engage stop pins 137A and 137B that protrude

out from plates 124A and 124B to form a stop for these

F

levers. The stops prevent movement of one centering lever

toward the other centering lever of the pair beyond the
positions shown 1n Figure 5. Thus, 1if the pump control
lever 120A moves rearwardly from the position of Figure 5,
centering lever 126B would move rearwardly as well, and
since centering lever 126A 1s against stop pin 137A, the
spring 130 would extend. As soon as the external force (on

lever 94) causing the lever 120A to move is relieved, the

spring 130 would force control lever 120B and control lever

120A back to the neutral position of Figure 5. Spring 131
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acts 1n the same manner to center the levers 127A and

127B.

P

A spring return to a centered position for

the motor control levers
a simllar manner 1n bot

the pump control levers

120A and 120B is provided in

pr— i
pP—

h directions of movement of

which 1n turn control the

drive motors. The motor control levers are 1in a

neutral or no-drive posit

1i0n when centered.

A feature of having the spring centering or

return to neutral function right at the pump and

motor drive units is that 1f a control 1link becomes

unfastened or loose, the

motor will be stopped by the

Spring cenfering, right at the pump or motor control.

=

be used for daii

This same centering of control levers or -valves can

—

"erent forms of drives.

Movement of the drive system or pump

P
—

control levers 120A and 120B in fore and arft

directions 1s caused by

moving the control handle 94

about the axis 88, or pivoting the handle mounting

portion 88 of the support plate 72 about the axis 82.

pri—
v

Axis 82 1s ahead of the reference bar 52 and the

control handle 94, so that the control handle 94 will

swing from side to side

pivoted about the axis 82

control handle 94 and support plate 72 are swung to

the right or left about

differential movement in

the side walls 108A and

when the support plate 72 1is

It can Dbe seen, therefore, that i1f the

the axis 82, there will be

o
—t

fore and aft directions of

108B which provide steering

|
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inputs. In other words, 1f the movement was clockwlse about

the axis 82, as shown 1in Figure 5, the side wall 108B would
move rearwardly and the side wall 108A would move

forwardly. This would cause corresponding movement of links

> 116A and 116BR and also the control levers 120272 and 120RB.

iy
—
—

ferential 1n the movement of direction

There would be a dii

-

i

of rotation and drive speed of the motors controlled by the

respective control levers 120A and 120B. One of the

centering levers for each pump control lever would be moved

—

10 to stretch the spring for that pair of centering levers.

When the control handle is moved back toward center or is
released, the centering levers and springs return the pump
control levers to center. Movement of support plate 72 in a

counterclockwlise direction about the axis 82 would result

I5 1in the opposite movements of the walls 108A and 108B and
the respective pump control levers 120A and 120B, so that

the motors would again operate in different direction and

this would cause steering control for the vehicle driven by

the motors.

20 If the wvehicle being controlled has steerable

wheels, the movement about the upright axis 82 can be used
to operate a power steering valve for steering ground

engaging wheels, and 1f such 1links are mounted to be

pivoted about axis 106, the fore and aft movement of the

25 lower ends of bracket 102 could have separated links used

only for fore and aft
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movement and speed control. The steering and drive

and speed control links would thus be separated.

Movement of the control handle 94 about the

axls 98 with the control plate 72 centered will cause

5 the link 112 to move up or down. Assuming that the

control handle 94 is moved forwardly or in a forward
direction, the link 112 would move down causing the
bracket 102 to pivot about the axis 106 so that the
pivots 118A and 118B and links 116A and 116B would

10 move forwardly and simultaneous movement of the pump

control levers 120A and 120B in a forward direction

would result. The centering levers 126A and 127A

would also move forwardly. The centering levers 126B

and 127B are against stops 136A and 136B, so the

15 springs 130 and 131 would be loaded.

P
—

Opposite movement of the control handle 94

would cause opposite movement of the pump control

levers 120A and 120B through the movement of Dbracket
102 and the links 116A and 116B.
20 When the control handle 94 1s released, the

P
—

springs 130 and 131 acting on the spring centering of

return levers will cause the pump control levers 120A

and 120B to return to the neutral position.

—

Tf desired, the amount of movement of the

25 control handle 94 in a reverse (or forward) direction

]
—

can be controlled so that the maximum speed of

movement of the loader in longitudinal direction can

be limited. As shown, reverse speed 1s limited, but

forward speed can be limited by stopping movement of
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the control handle 1in an opposite direction. Adjustable

stops for limiting speed 1in both directions o©f movement
also can be used. A mechanical adjustment member 1is

provided which engages the operating linkage in a suitable

> manner to provide a stop for limiting the amount of
movement of the control handle 94 when moving the loader in

the selected direction.
A rearward stop for speed control 1s shown
schematically in Figure 8, wherein the control support
10 plate 72 1s shown fragmentarily with a depending flange 89
at the rear. Additionally, the lever 110 is provided with a

rearwardly extending bracket having an upwardly extending

flange 111 that 1s positioned just inside the flange 89, as
can be seen 1n Figure 7.

15 Flange 89 1s provided with a horizontal slot 135,
and a threaded pin 136 1s locked in the slot. The pin can

pbe adjusted along the length of the slot.
Lock nuts shown at 137 can be used for holding the 136
pin axially 1n position, and the pin thus can be adjusted
20 manually so that the position of the pin 136 along the slot
135 can be changed.
The horizontal slot 135 aligns with an open

triangular-shaped recess 138 that is formed in the
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flange 111. The recess 138 has outwardly-extending,

tapered edges 138A and 138B that are shown in dotted

lines and in solid lines 1in Figure 8. The edges

extend from a center peak. Only one tapered edge

needs to be provided.

Since the flange 111 will move up and down

-

as the handle 94 is pivoted about the axis of the pin

F

96, the protrusion of

the stop pin 136 will engage

grate.
-

one of the edges 138A or 138B, depending on the

position of the pin, to stop movement of the handle

rearwardly, and thus stop movement of the control

.

levers for the pumps that regulate the speed of the

motors.
While the showing in Figure 8 is schematic,

it can be seen that the triangular recess 138 can be

open to the bottom, so that forward motion of the

handle 94 which will raise the flange 111 1is not

restricted by the pin 136. Oppositely facing stop

edges would be used for limiting forward speed.

The difference in the rearward speed can be

adjusted, again, by moving the threaded stop pin 136,

along the slot 135, and tightening it in position so '

that one edge 138A or 138B will engage the pin as the
handle 94 is pivoted rearwardly to restrict rearward

speed.

Again, only one 1inclined edge, such as

=
p——v

138A, can be used as a sole stop. The angle of

o~ =

inclination of the edge relative to the long axis of

slot 135 will provide for the sensitivity of the
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adjustment in speed as the pin 136 1s moved along the
slot 135.
The rearward speed limiting control also

can be accomplished with a wedge shaped stop 113A on

g

the front of a plate 113 which is slidably mounted on

the plate 72 for lateral movement. The wedge 113A

has a tapered lower edge that engages the upper edge

s

of the arm 110. This is shown schematically from the

front in Figure 9. The plate 113 can be retained

P

laterally in position limiting movement of the upper

F

edge of the front end of arm 110 with a bolt or hand

screw 113B at the rear (where the pin 136 1s

located) . The Dbolt 113B can slide laterally in a

slot 113C that is on a depending flange 113D of plate

113 for adjustment of the rearward speed limlting

-

position. The movement of the tapered lower edge of

F

wedge 113A is similar to movement of one of the edges

138A and 138B.

It also can be noted that i1if the motor

speed 1is at a maximum speed when the control handle

94 is centered about axis 82 (for straight ahead

vehicle movement) and 1s all the way forward,

steering movement with the control handle 94 all the

way forward would be difficult. In order to provide

a controlled maximum speed and still have the abillity

to change the direction of movement of the loader by

(]

increasing the speed of one of the drive motors and

decreasing the speed of the other, linkage stops are

provided on the hub or sleeve 80, which will engage
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the aligned side portions

the bracket 102. >

RA)

of the back panel 108C o:

As explained, the rotation of the support

plate /2 is limited by th
panel 70 being engaged by

the forward speed can

P

e ends of slots 87A-87B in

the spacers 85A-85B. Thus,

be mailntained while the

sharpness of the turn is limited.

Referring to Figures 4 and 5, 1t can be

seen that the sleeve 80

extending ears on which T

140B are mounted.  These

has a pair of laterally-
hreaded stop pins 140A and

pins protrude out to the

rear of the sleeve 80, and are aligned with the back

wall 108C of the bracket 102. In Figure 4, the stop

pin 140B 1s 1llustrated, and it can be seen that the

end 141 of the stop pin

i
Bind

140B extends rearwardly of

the sleeve 80. The end 141 of the pin will engage

F

the i1inner -surface of the rear wall 108C of the

bracket 102, when the 1link 112 has Dbeen pushed

downwardly so that the wal

1 108C pivots in toward the

sleeve 80 in its lower portions. When the wall 108C

engages the end portion 14

pr—

1 of elther one of the stop

pins 140A and 140B, or both, the posifion will result

in the maximum straight ahead speed obtainable with

movement of the handle 94 in a forward direction.

) -

However, 1f the control .levers 120A and

Ar——

120B still are capable o:

- beling moved forwardly an

additional selected amount, that means that the

motors tThat are con*:.rolled by these levers 120A and

120B also can be run faster than the maximum speed
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controlled by the stop pins 140A and 140B. Thus, if

—

forward movement of the handle 94 and thus the

=

forward speed of the motor is at the stop position

-l pr—

against the end portions 141 of the pins 140A and

5 140B, and the control support plate 72 1is pivoted

about the axis 82, the 1link 116B, for example, can

move forwardly even though the Dbracket 102 cannot

pivot about the horizontal axis 106 of pins 104 to

move the wall 108C forwardly. At the same time, the

F
—

ferential

10 link 116A would be moved rearwardly, and di:

drive speed for the tracks or wheels is obtained for

steering control.

Swinging the control support plate 72 in an

opposite direction would cause the link 116A to move

15 forwardly, and since the lever 120A is not at its

maximum speed position, it can move forwardly and the

lever 120B can move rearwardly.

This provides for steering even when the

pre-set maximum forward speed 1s being traveled 1in a

20 straight line forward direction.

Additionally, a mechanical drive linkage

disabling or disengagement (stop) panel 1s utilized

at the rear of the loader. As shown, a panel 146 1is

pivotally mounted to the loader frame plates 14 and

25 16, or, if desired, to panel 70, about a horizontal

axis 148 through suitable pins 150, as shown in

Figure 6. The panel 146 has a downwardly extending

section 152, and a forwardly extending section 154

with one or more uprightly curved actuator fingers
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156, at least one of which is in alignment with the shaft
78, and thus 1in alignment with the bracket 102. The
mounting bracket 74 has a section 158 (Figure ©6) that

supports a pivoting member 160 for pivoting about a

horizontal axis with pins 16Z2.

The pivoting member 160 has a rearwardly
extending portion 166, and a downwardly extending actuator

168 that aligns with the center finger 156 on the panel

ldo. When a force such as that indicated by the arrow 170
engages the panel 146 on the vertical section 152, the

panel 146 will pivot about the axis 148 in a direction that

1s toward the front of the loader, and this will cause the

center finger 156 to act on the actuator 168 and in turn
move the Dbracket 102 about 1ts pivot so that the motor

levers will move toward the front of the loader and will

stop the rearward movement of the loader.

In this manner, the rearward movement of the

loader <can Dbe automatically stopped 1if it engages an

obstruction while 1t 1s moving rearwardly.

A panel 1like 146 also can be used at a forward
end of a vehicle frame to stop forward drive if the vehicle
engaged an opject at a forward end of the frame.

The hand controls are 1llustrated at a rear of a

loader for operator accessibility, but 1f the wvehicle has

an operator seat, the control system can be placed ahead of
Lhe operators seat 1in the mid-portions or front portion of

the vehicle.
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The pump and motor wunits, or other motor

f—

controls can be positioned to the rear of the hand

controls, and to the rear of an operator that may be

seated on the wvehicle. The control links would be

5 positioned at pivots located to provide forward and

F

rearward movement of the vehicle when the control

handle i1is moved forward and rearward.

Although the present invention has Dbeen

described with reference to preferred embodiments,

10 workers skilled in the art will recognize that

changes may be made in form and detail without

p—

departing from the spirit and scope of the 1nvention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A self-propelled work vehicle comprising:

a frame having a longitudinal axis extending forwardly and rearwardly between a

front and rear of the tframe;
a source of power on the frame;

a traction system carried on the frame for propelling the frame in forward and
reverse directions, wherein the traction system comprises separate drive
motors and a steering system for steering the frame, the drive motors
having levers for controlling the motors and moveable from a center non-

driving position selectively in forward and reverse directions;

a control system for controlling forward and reverse movement and steering of the
vehicle, the control system comprising a support plate prvotally mounted
about a first upright axis, a control handle pivotally mounted on the
support plate about a transverse second axis, a linkage between the support
plate and the separate motors and between the control handle and the
traction system, the linkage controlling the drive motors to selectively
drive ground supports on opposite sides of the frame, the linkage including

a bracket moveable with the support plate about the first upright axis and

pivoted about a third transverse axis different from and parallel to the

second axis; and

a first link connected between the control handle and the bracket, and
differentially moveable links connected to the bracket and the levers
respectively, the differentially movable links providing steering inputs to
the levers when the support plate 1s pivoted about the first upright axis and
selectively causing forward and reverse movement ot the vehicle when
pivoting of the control handle about the second axis pivots the bracket

about the third axis.
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2. The vehicle of claim 1, wherein the linkage forms part of the steering system and

includes differentially movable links connected to the levers to control the respective

motor for steering.

3. The vehicle of claim 1, wherein the differentially movable links are otfset from the

third axis in upright direction and actuate the levers in forward and reverse directions.

4. The vehicle of claim 1, wherein the control handle forms a hand grip, and at least two
transverse bar sections fixed to the support plate and positioned ahead ot and behind the

control handle, respectively.

5. The vehicle of claim 1, and further comprising a spring loaded mechanism for

centering each of the levers.

6. A control system for controlling forward and reverse movement and steering ot a
vehicle having a frame, a powered traction ground drive having a pair of drive motors on
the frame for propelling ground supports on opposite sides of the frame 1n torward and
reverse directions, a steering linkage for steering the frame, the control system

COmprising:

a support plate pivotally mountable with respect to the frame about a first upright

ax1s and capable of being coupled to the steering linkage;

a control handle pivotally mounted on the support plate about a second axis

transverse to the first upright axis and coupled to the powered traction
oround drive to propel the frame selectively in forward and reverse

directions;

a linkage coupled to the control handle and capable of being coupled to each of

the pair of drive motors, the linkage including a bracket movable with the
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support plate about the first upright axis and pivoted about a third

transverse axis different from and parallel to the second axis; and

a first link connected between the control handle and the bracket, and
differentially moveable links connected to the bracket and connectable to
the drive motors respectively, the differentially movable links capable of
providing steering input signals to the drive motors when the support plate
1s pivoted about the first upright axis and capable of providing forward
and reverse drive signals when the control handle 1s pivoted about the

second axis the bracket is pivoted about the third axis.

7. The control system of claim 6, comprising a moveable plate coupled to the linkage to

move the linkage to a neutral position.
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