
(19) United States 
US 20020037211A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0037211 A1 
KORYCAN et al. (43) Pub. Date: Mar. 28, 2002 

(54) WORK VEHICLE 

(76) Inventors: GEORGE KORYCAN, UNION, IL 
(US); LIBOR BELOHOUBEK, 
PRAGUE (CZ) 

Correspondence Address: 
MORRIS MANNING & MARTIN LLP 
1600 ATLANTA FINANCIAL CENTER 
3343 PEACHTREE ROAD, NE 
ATLANTA, GA 30326-1044 (US) 

(*) Notice: This is a publication of a continued pros 
ecution application (CPA) filed under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/418,634 

(22) Filed: Oct. 15, 1999 

Publication Classification 

(51) Int. Cl. ..................................................... B6OP 1700 

(52) U.S. Cl. .............................................................. 414/501 

(57) ABSTRACT 

The invented vehicle includes a chassis, a cabin mounted on 
a first Side of the chassis on a forward portion thereof, and 
a plurality of wheels coupled to the chassis to movably 
Support the chassis. The vehicle also includes a boom unit, 
a tool coupled to an end of the boom unit, and turntable unit 
mounted to the chassis at a central portion thereof, the 
turntable unit coupled to and Supporting the boom unit for 
rotation relative to the chassis. The turntable unit is capable 
of moving the boom unit and the tool over a Second Side of 
the chassis opposite the first Side between a first position at 
which the tool is positioned forward of the chassis to pick up 
the load and a Second position at which the tool is positioned 
over the dump body to dump the load into the dump body. 
The vehicle also includes a dump body mounted to a rear 
portion of the chassis. The dump body can be tilted to the 
rear or either side of the vehicle. The tool attached to the 
boom unit can be a dipper bucket, a loader bucket, a mower, 
thresher or auger, for example. An accessory tool Such as a 
mower can also be attached to the rear of the vehicle. 
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FIGURE 7A 
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FIGURE 7C 
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FIGURE 7) 
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FIGURE 7E 
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FIGURE 7F 
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FIGURE 7G 
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FIGURE 11 
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WORK WEHICLE 

FIELD OF THE INVENTION 

0001) 1. Background of the Invention 
0002 The invention is directed to a vehicle capable of 
performing a wide range of tasks. For example, the vehicle 
can perform the functions of a tractor, bulldozer, dump 
truck, ditch digger, mower, and carrier. The versatility of the 
vehicle makes it effective for use in construction, landscap 
ing, excavation, road work, farm and other work environ 
mentS. 

0003 2. Description of the Related Art 
0004 U.S. Pat. No. 5,468,120 issued Nov. 21, 1995 to 
Adolf Krob discloses a vehicle with four wheels, a driver's 
cabin mounted asSymetrically on a front portion of the 
vehicle, a load container mounted to the rear portion of the 
vehicle, a working boom coupled to a rail at the Side of the 
driver's cabin, and a tool attached to the end of the working 
boom. The rail extends from the front to the back of the 
cabin, and Supports a rotary actuator to which the working 
boom is attached. To allow the boom to Swing out in front 
or in back of the cabin, a rotary actuator coupled between the 
boom and the rail. The boom unit has three additional 
hydraulic actuators to control movement of the boom unit 
and attached tool. Because the boom is coupled to the rail at 
the side of the cabin at a position well off-center with respect 
to the vehicle's center of gravity, the vehicle has a tendency 
to tip over. The vehicle therefor includes an actuator and 
arms extending from the front of the vehicle to serve as an 
outrigger to Stabilize the vehicle during operation of the 
boom. For Storage during travel, a tool Such as a load bucket 
can be positioned with the boom in the load container and 
detached, after which the boom is folded along the vehicle's 
side. If the tool is a relatively small shovel or dipper bucket, 
the tool can remain attached to the boom unit and folded 
against the Side of the vehicle for Storage during travel. The 
vehicle is also equipped with an adaptation blade and a 
hydropneumatic Spring System to raise and lower the vehicle 
to pick-up or drop off a tool from the adaptation blade. 
0005 Although meritorious in several respects including 

its versatility, the vehicle disclosed in U.S. Pat. No. 5,468, 
120 also Suffers from Several disadvantages. For example, 
due to the fact that the boom unit is well off-center with 
respect to the vehicle's center of gravity, one or more 
outriggerS must be used to Stabilize the vehicle while lifting 
loads or working the tool with the boom. Such outriggers 
add to the complexity and expense of the vehicle. Also, the 
vehicle's cabin has space only for one person who must 
drive the vehicle and operate the boom and tool. To dis 
charge a load from the tool into the load container, the 
operator must manipulate the boom and tool controls while 
using rear view mirrors or while turning to look backward to 
view the position of the boom and tool with respect to the 
rear-mounted load container. Such actions are difficult and 
Strenuous for the operator, and present Significant risk of a 
loss of control of the boom and tool and/or discharge of the 
load in an undesired location. In addition, because the boom 
of U.S. Pat. No. 5,468,120 is positioned so far off-center on 
its vehicle, certain tools Such as mowers cannot be attached 
to the boom because they require coupling to the vehicle 
along the direction of motive force applied by the vehicle. 
Therefore, rather than using its boom as an attachment for 
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tools such as mowers or threshers, the vehicle of U.S. Pat. 
No. 5,468,120 requires a particular adaptation blade to be 
mounted to the front of the vehicle as well as tools config 
ured to mate with the adaptation blade. In addition, Such 
vehicle requires a hydropneumatic Spring System to raise 
and lower the vehicle to engage or disengage the adaptation 
blade with the Specially-configured tools. Such adaptation 
blade, tools and hydropneumatic Spring System add signifi 
cant complexity and cost to the vehicle. In addition, the 
vehicle of U.S. Pat. No. 5,468,120 must be configured to 
provide Sufficient Space for the boom when folded against 
the side of the vehicle. This eliminates space for fuel or 
hydraulic fluid tanks normally positioned on the Sides of 
Such vehicles. Furthermore, the vehicle of U.S. Pat. No. 
5,468,120 is not equipped to transport relatively unwieldy 
loads Such as logs, poles, bars, columns or other elongated 
objects. It would be desirable to provide a vehicle that 
overcomes the above-Stated disadvantages. 

SUMMARY OF THE INVENTION 

0006. It is an object of the invention to provide a vehicle 
that is highly versatile and adaptable for use with different 
tools, yet which is relatively simplified in construction and 
use as compared to previous vehicles. 
0007. It is another object of the invention to provide a 
vehicle having a boom unit and coupled tool, that is con 
figured for enhanced Stability relative to previous vehicles 
and which requires no outriggerS or other Stabilizers for 
operation. 

0008. It is a further object of the invention to provide a 
vehicle with Sufficient Space for two perSons, i.e., an opera 
tor and a co-operator, in which the co-operator can readily 
View the boom unit and attached tool as they are positioned 
over the vehicle's dump body to assist in operation and 
discharge of a load into the dump body in a relatively Safe 

C. 

0009. It is an additional object of the invention to provide 
a vehicle with a boom unit usable not only for tools such as 
load or dipper buckets, but also with other tools Such as 
mowers, threshers, augers, etc., especially those which must 
be driven by the vehicle in a relatively Straight-on manner to 
be operated effectively. 
0010. It is yet another object of the invention to provide 
a vehicle in which the boom unit and coupled tool can be 
stored in the vehicle's load body during travel to provide 
enhanced Space for Storage tanks on the vehicle SideS as 
compared to previous vehicles. 
0011. It is still another object of the invention to provide 
a vehicle capable of handling unwieldy loads Such as 
relatively logs, poles, bars, columns or other elongated 
objects. 

0012. The vehicle of this invention includes a chassis, a 
cabin mounted on a first Side of the chassis on a forward 
portion thereof, and a plurality of wheels coupled to the 
chassis to movably Support the chassis on the ground. The 
vehicle also includes a boom unit mounted to the chassis 
adjacent the cabin, a tool coupled to an end of the boom unit, 
and a turntable unit mounted to the chassis at a central 
portion thereof. The boom unit is coupled to the turntable 
unit which supports the boom unit for rotation. The vehicle 
also includes a dump body mounted to a rear portion of the 
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chassis. The turntable is capable of moving the boom unit 
and the tool over a Second Side of the chassis opposite the 
first side between a first position at which the tool is 
positioned forward of the chassis to pick up a load, and a 
Second position at which the tool is positioned over the 
dump body to dump the load into the dump body. The boom 
unit can be adapted for coupling to different tools. For 
example, the tool can be a load bucket, a dipper bucket, an 
auger unit, a mower or a thresher. The vehicle can include 
at least one hanger member mounted to the chassis, which 
can be coupled to Support the tool. The cabin can include a 
first Seat for an operator of the vehicle and a Second Seat for 
a co-operator of the vehicle. The two Seats can be positioned 
back-to-back to provide the co-operator with a clear View of 
the dump body and Surrounding area to assist in moving the 
boom unit and tool to dump a load of earth, for example, into 
the dump body with accuracy. The dump body can be tilted 
relative to the chassis to discharge a load from the dump 
body. The dump body can be configured to dump the load 
from the rear end or on either side of the vehicle. The dump 
body can be configured with a floor portion Surrounded by 
a front face, tailgate, and two side faces. A portion of the 
front face and the tailgate can be lowered to positions 
providing clearance for elongated load objects. 
0013 These together with other features and advantages, 
which will become Subsequently apparent, reside in the 
details of construction and operation as more fully herein 
after described and claimed, reference being made to the 
accompanying drawings, forming a part hereof wherein like 
numerals refer to like parts throughout the Several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014 FIG. 1 is a perspective view of a vehicle of the 
present invention; 
0015 FIG. 2 is a side elevation view of the vehicle; 
0016 FIG. 3 is a first perspective view of a portion of the 
vehicle including a boom unit, turntable unit, dump actuator, 
and associated drive and control elements, 
0017 FIG. 4 is a second perspective view of the boom 
unit, turntable unit, dump actuator, and related drive and 
control elements, 
0018 FIG. 5 is a cutaway perspective view of the vehicle 
generally showing the manner of mounting various elements 
of FIGS. 3 and 4 in the vehicle's chassis; 

0019 FIG. 6 is a schematic view of a controller and 
related elements for driving the turntable unit, the boom 
unit, and tool(s) coupled to the vehicle; 
0020 FIGS. 7A-7G are flowcharts of processing per 
formed by the controller related to the boom unit, turntable 
unit, dump actuator and other elements, 
0021 FIGS. 8A-8D are perspective views of the vehi 
cle's dump body in various attitudes, and related elements, 
0022 FIG. 9 is a perspective view of the steering unit of 
the invented vehicle; 

0023 FIG. 10 is a view of the drive unit of the invented 
vehicle; 
0024 FIG. 11 is a flowchart of processing performed by 
the controller of the vehicle's drive unit; 
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0025 FIG. 12 is a view of the vehicle with the tool stored 
in the dump body for Vehicle transportation; 
0026 FIG. 13 is a view of the vehicle carrying elongated 
load objects, 

0027 FIG. 14 is a view of elements used to attach a 
rear-mounted accessory tool to the rear end of the vehicle; 
0028 FIG. 15 is a view of the vehicle with a mower 
accessory tool attached to the rear end thereof; 
0029 FIG. 16 is a perspective view of the vehicle with 
boom unit coupled to a front-mounted mower; 
0030 FIG. 17 is a perspective view of the vehicle with 
boom unit coupled to a thresher tool; and 
0031 FIG. 18 is a perspective view of the vehicle with 
boom unit coupled to an auger tool. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0032. As used herein, the following terms have the fol 
lowing definitions: 
0033 “Central portion of the chassis” is defined as an 
area of the upper Surface of the chassis that is centered away 
from the front, rear and Side edges of the chassis. More 
Specifically, the chassis has a length Lalong the longitudinal 
axis LA and a width W along the width axis WA normal to 
axis LA. The central portion of the chassis is inward by at 
least twenty percent of the length L from the front and rear 
edges of the vehicle's chassis, and at least twenty percent of 
the width W inward from the side edges of the vehicle's 
chassis. 

0034). “Longitudinal axis LA” refers to an axis perpen 
dicularly disposed with respect to the front and rear edges of 
the chassis and Symmetrically dividing the chassis through 
its middle. The longitudinal axis is normal to the width and 
rotational axes. 

0035) “Width axis WA” refers to an axis perpendicularly 
disposed with respect to the Side edges of the chassis and 
Separates the forward portion of the chassis on which the 
cabin is mounted, and the rear portion of the chassis on 
which the dump body is mounted. The width axis WA need 
not symmetrically divide the front and rear portions of the 
chassis. 

0036). “Rotational axis RA” refers to an axis at least 
approximately perpendicular (i.e., within t30 of angle) to 
the longitudinal axis LA and the width axis WA and the 
upper Surface of the chassis, about which the turntable unit 
rOtateS. 

0037 “Turntable unit” includes parts 27, 28, shaft 85, 
crank 86, actuators 87, 88, and base 29. 

0038 “Boom unit' includes arms 31, 32, optionally arm 
33, actuators 34, 35, 36 and associated elements such as 
plates, links, levers and bolts. 

0039) “Tool” refers to a dipper bucket, loader bucket, 
mower, thresher, auger or other tool to be moved by the 
boom unit and turntable unit. 

0040 “Control element” refers to control sticks 93, 94 
and Switches 144-150 or other elements. 
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0041) “Control unit” refers to controller 92, control sticks 
93, 94, Switches 144-150, and valve block control unit 83. 

0.042 1. General Disclosure of the Invented Vehicle 
0043. In FIG. 1, a preferred embodiment of the vehicle 
1 of the present invention is shown. In the preferred embodi 
ment, the vehicle 1 basically includes a chassis 2, a plurality 
of wheels 3, a cabin 4, a turntable unit 5, a boom unit 6, a 
tool 7, and a dump body 8. The chassis 2 can be approxi 
mately block-like in configuration with a hollow interior for 
housing and Supporting the vehicle's motor, hydraulic 
pump, and other elements (not shown in FIG. 1). For 
Strength and durability, the chassis 2 is Substantially integral 
and includes no body hinges between front and rear wheels 
3 which would weaken the structure. By way of example and 
not limitation, the chassis 2 can be about five (5) meters in 
a direction along the longitudinal axis LA, and can be about 
two-and-a-half (2.5) meters wide along the width axis WA. 
The wheels 3 are rotatably coupled to the chassis 2 and 
Support the chassis above the ground. The chassis 2 can be 
defined with recessed portions in the front and rear corner 
areas thereof to provide Space for four wheels 3 at each 
corner of the chassis. However, as few as three or more than 
four wheels 3 could be used if desirable for the working 
environment in which the vehicle 1 is to be used. The chassis 
2 can define one or more fenders 9 in proximity to the wheels 
3 to lessen mud Splatter if operating the vehicle 1 in rainy or 
wet environments. 

0044) The cabin 4 is mounted on one side of the chassis 
2 on a forward portion thereof. More specifically, the cabin 
4 is mounted on one side (i.e., the left-hand side in FIG. 1) 
of the longitudinal axis LA of the chassis 2. The longitudinal 
axis LA extends from the front end to the rear end of the 
vehicle chassis 2 symmetrically through the middle thereof 
and divides the chassis into right and left sides. The cabin 4 
is located forward of the width axis WA which extends 
transversely across the vehicle 1 and is normal to the 
longitudinal axis LA. The width axis WA separates and 
defines the front and rear portions of the vehicle chassis 2. 
The cabin 4 essentially defines a box-like compartment 
having a closed bottom portion 10 accessible by front and 
rear doors 11, 12 to permit entry or exit of the operator and 
co-operator of the vehicle, respectively. The cabin 4 has 
elongated Support beams 13 having lower ends mounted to 
the bottom portion 10 at Spaced locations about the upper 
edge of Such bottom portion. The Support beams 13 extend 
upwardly from the bottom portion 10, and have upper ends 
opposite the lower ends, Such upper ends being mounted to 
and supporting the cabin's roof 14. Positioned between the 
front two beams 13, the cabin 4 has a front window 15 
composed of durable material Such heavy glass or plastic or 
other relatively Strong, transparent material, to provide pro 
tection and visibility for the operator. The cabin 4 also 
defines Side openings 16 to permit the operator to look out 
of the side of the cabin 4 while operating the vehicle. For 
protection of the driver, at least the Side opening 16 closest 
to the boom unit 6 is covered with a grill 17. The grill 17 can 
be composed of durable, rigid bars of Steel, for example, 
which have opposite ends Securely mounted Such as by 
welding between the bottom portion 10 and the roof 14. For 
enhanced visibility of the boom unit 6 and coupled tool 7 if 
lifted to a relatively high position above the line-of-sight of 
the operator through the window 15, the cabin's roof 14 can 
define a roof opening 18 protected by a grill 19. To prevent 
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rain from entering the cabin 4, the roof opening 18 can be 
closed with a panel 20 slidably mounted to the roof 14 of the 
cabin 4. The cabin 4 can also define Side and rear openings 
21 at the rear upper portion of the cabin 4 preferably covered 
with a grill 22 at least on the Side of the cabin facing the 
boom unit 6 for enhanced Safety of the vehicle occupants. 
The cabin 4 is preferably formed with a concave portion 23 
at the inner side of the cabin 4 closest to the axis LA. The 
concave portion 23 provides clearance for operation of the 
boom unit 6 as it rotates on turntable unit 5. By so config 
uring the cabin 4, the boom unit 6 can be mounted to the 
chassis 2 via turntable unit 5 at a position more closely 
centered on the vehicle than otherwise possible. By mount 
ing the boom unit 6 on the turntable unit 5 located at a 
relatively central portion of the vehicle 1, the stability of the 
vehicle is greatly enhanced during operation of the turntable 
and boom units and tool, So much So that outriggers are 
generally not required for the vehicle 10. 
004.5 The cabin 4 also includes front and rear seats 25, 26 
mounted inside the cabin, preferably in a back-to-back 
relationship. This arrangement of the Seats permits the 
operator in the front seat 25 to face forwardly to view the 
area in front of the vehicle while driving, as well as to permit 
the operator to observe and control the operation of the 
boom unit 6 and coupled tool 7 if positioned to the front or 
Side of the vehicle. Because the co-operator's Seat 26 faces 
toward the rear of the vehicle 1, the co-operator has a clear 
view of the boom unit 6 and the coupled tool 7 if positioned 
to the side or rear of the vehicle. On the other hand, the 
co-operator has a clear view of the boom unit 6 and coupled 
tool 7 if positioned over the dump body 8. The co-operator 
can assist in positioning of the boom unit 6 and coupled tool 
7 relative to the dump body 8 to ensure that a load carried 
by the tool is properly discharged into the dump body. The 
co-operator also has a clear view of the dump body 8 during 
the operation of tilting the dump body to discharge a load. 
The co-operator's clear view of the boom unit 6 and tool 7 
as well as the dump body 8 and the areas in which a load is 
to be dumped is highly advantageous from the View point of 
avoiding accidents resulting from contact with the boom unit 
6 or tool 7 during operation or by misplacement of loads 
from the tool 7 or the dump body 8 if tilted. 
0046) The vehicle 1 can include a steering unit 26 with 
wheel 27 mounted in the cabin 4 in a position accessible to 
the operator if seated in the seat 25. The steering unit 26 is 
coupled to at least the front wheels 3 to permit the operator 
to turn the vehicle 1. The vehicle 1 can also include one or 
more control elements Such as control Sticks and Switches 
(not shown in FIG. 1) positioned to permit the operator 
and/or co-operator to control the turntable unit 5, the boom 
unit 6 and/or the tool 7 as well as the dump body 8. 
0047 The turntable unit 5 is mounted to the chassis 2 at 
a central portion of the upper Surface thereof. The turntable 
unit 5 is capable of rotating about a rotational axis RA which 
is preferred to be normal to the upper Surface of the chassis 
2. Preferably, the turntable unit 5 is mounted to the upper 
Surface of the chassis 2 on a central portion thereof So that 
the distance between the rotational axis RA of the turntable 
unit 5 and the wheels 3 is relatively large. The relatively 
large spacing of the turntable unit 5 relative to the wheels 3 
helps to ensure stability of the vehicle 1 while operating the 
turntable unit 5, boom unit 6, and the tool 7. The turntable 
unit 5 includes parts 27, 28. The part 27 is mounted to or 
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integrally formed with the chassis 12. The part 28 is rotat 
ably mounted on the part 27 so that it can be driven to rotate 
about the rotational axis RA via the vehicle's motor, hydrau 
lic pump and hydraulic actuators (not shown in FIG. 1) 
which will be described in more detail in a subsequent 
section of this document. The parts 28 can be supported for 
rotation relative to the part 27 by bearings (not shown) 
positioned therebetween, for example, in a manner that is 
well-known to those of ordinary skill in this technology. 

0048. The boom unit 6 is mounted to the turntable unit 5. 
In the configuration of FIG. 1, the boom unit 6 includes base 
29, arms 31-33, hydraulic actuators 34-37, mounting plates 
38-43, links 44, 45, levers 46-49, and bolts 50-65. The base 
29 is mounted to the turntable unit 5 and includes two 
opposing plates extending upwardly in a Spaced and oppos 
ing relationship. The arm 31 is approximately triangular and 
elongated if viewed in Side elevation, and is approximately 
U-shaped in cross-section with Spaced opposing plates 
joined by an end plate forming the arms upper Surface 
which extends between the upper edges of Such arms 
Spaced plates. The arm 31 is arranged So that its opposing 
plates straddle the plates of the base 29. The mounting plates 
38, 39 are fixed to the arm 31 on respective sides thereof by 
welding, for example. The bolt 50 extends through apertures 
defined in the plates 38, 39, the opposing plates of the arm 
31 at lower portions thereof, and the opposing plates of the 
base 29. The bolt 50 acts as the pivot point about which the 
arm 31 and plates 38, 39 can rotate relative to the plates of 
the base 29. The hydraulic actuator 34 is positioned between 
the plates of the base 29 and the opposing plates of the arm 
31. A first end of the hydraulic actuator 34 is pivotally 
coupled to the bolt 51 which extends through and is coupled 
to the opposing plates of the base 29. The Second, opposite 
end of the hydraulic actuator 34 is pivotally coupled to the 
bolt 52 which extends through and is fixed to the arm 31 at 
an outer end thereof. The bolts 51, 52 are positioned relative 
to the pivot bolt 50 so that the hydraulic actuator 34 exerts 
a torque on the arm 31 about such pivot bolt if actuated. The 
arm 32 is elongated and has plates 40, 41 attached on 
opposite sides of a first end thereof by welding, for example. 
The arm 32 is positioned so that the plates 40, 41 are 
arranged on opposite sides of a Second end of the arm 32 
opposite its first end. The bolt 53 extends through apertures 
defined in the plates 40, 41 and the arm 32, and is fixed to 
such plates and arm. The bolt 53 pivotally couples the arm 
32 to the arm 31 so that the arm 32 can be rotated relative 
to the arm 31 about a pivot defined by the bolt 53. The 
hydraulic actuator 35 has a first end pivotally coupled to the 
bolt 54 which is secured between plates 38,39. The hydrau 
lic actuator 35 also has a Second end opposite its first end, 
that is pivotally coupled to the bolt 55 which extends 
through and is fixed to the plates 40, 41. The bolts 54, 55 are 
fixed by respective plates 38, 39 and 40, 41 in respective 
positions that are spaced relative to the pivot bolt 53 to 
permit the hydraulic actuator 35 to exert a torque upon the 
plates 40, 41 to pivot the arm 32 relative to the arm 31 about 
the pivot bolt 53. The arm 33 has plates 42, 43 fixed by 
welding, for example, to opposite Sides of a first end of the 
arm 33. The arm 33 is pivotally coupled to the second end 
of the arm 32 opposite its first end by the bolt 59 which 
extends through apertures defined in the plates 42, 43 and 
the arm 33 which is positioned between such plates. A first 
end of the hydraulic actuator 36 is pivotally coupled to the 
bolt 56 which extends through and is fixed to the plates 40, 

Mar. 28, 2002 

41 through apertures defined therein. The opposite end of the 
hydraulic actuator 36 is situated between flanges at a first 
end of the link 44. Ends of the levers 46, 47 are coupled to 
opposite sides of the arm 32 via the bolt 57 about which such 
levers are free to pivot. The opposite ends of the levers 46, 
47 are pivotally coupled to the second end of the hydraulic 
actuator 36 and the flanges at a first end of the link 44 via 
the bolt 58. The arm 33 has plates 42, 43 fixed by welding, 
for example, to one end thereof. The Second end of the arm 
32 is situated between the plates 42, 43 and is pivotally 
coupled thereto by the bolt 59. The bolt 60 extends through 
an upper portion of the plates 42, 43 and Secures flanges at 
the Second end of the link 44 opposite its first end, to Such 
plates. The second end of the link 60 can pivot about the bolt 
60 as the actuator 36 extends or retracts. The bolts 56, 60 are 
positioned at respective locations Spaced apart from the 
pivot bolt 59 to permit the actuator 36 to exert a torque about 
such pivot bolt to rotate the arm 33 relative to the arm 32. 
The tool 7 is pivotally coupled to the second end of the arm 
33 opposite its first end via the bolt 64. More specifically, the 
tool 7 has opposing, upstanding plates between which the 
end of the arm 33 is positioned. The bolt 64 extends through 
apertures defined in the plates of the tool 7 and the arm 33, 
to pivotally couple Such arm and tool together. The hydraulic 
actuator 37 has one end coupled between plates 42, 43 via 
the bolt 61. First ends of the levers 48, 49 are pivotally 
mounted on opposite Sides of a relatively central portion of 
the arm 33 via the bolt 62. A first end of the link 45 has 
opposing flanges between which the Second end of the 
hydraulic actuator 37 is positioned. The bolt 63 extends 
through the second ends of the levers 48, 49 opposite their 
respective first ends, the flanges at the first end of the link 45, 
and the second end of the hydraulic actuator 37 that is 
opposite its first end, through apertures defined in Such 
elements. The bolt 63 secures such elements together. The 
second end of the link 45 opposite its first end is coupled to 
the tool 7 via the bolt 65. In FIG. 1, the tool 7 is a dipper 
bucket, although other tools Such as a loader bucket, mower, 
thresher, or auger unit could be used as the tool coupled to 
the boom unit 6. 

0049. The hydraulic actuators 34-37 are coupled to 
receive flows of pressurized hydraulic fluid from at least one 
hydraulic pump (not shown in FIG. 1) housed in the chassis 
2, based on the manipulation of control Sticks and/or 
switches (not shown in FIG. 1) by the operator. Based on the 
flow of the pressurized hydraulic fluid, the hydraulic actua 
tors extend or retract to pivot the arms 31-33 and the tool 7 
relative to one another and the chassis 2 to operate the boom 
unit 6 and the coupled tool 7. 
0050. The dump body 8 is mounted to the rear portion of 
the vehicle 1. The dump body 8 can include a floor portion 
66, a tailgate 67, two side faces 68, 69, and a front face 70 
composed of fixed portion 71 and folding portion 72. The 
tailgate 67 and side and front faces 68-70 can be positioned 
to extend upwardly from the floor portion 66. As so posi 
tioned, the tailgate and front face oppose one another, and 
the two Side faces oppose one another. In this position, the 
tailgate 67 and faces 68-70 define a container for a load to 
be carried by the vehicle 1. The side faces 68, 69 and the 
fixed portion 71 of the front face 70 are preferably fixed in 
position with respect to the floor portion 66. On the other 
hand, the lower end of the tailgate 67 is hinged to the rear 
edge of the floor portion 66. Latches (not shown) coupling 
the tailgate 67 with adjacent side faces 68, 69 can be used 
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to hold the tailgate in an upstanding position to contain a 
load, or can be released to disengage the tailgate from the 
side faces 68, 69 to permit the tailgate 67 to be moved 
downwardly so that a load in the dump body 8 will slide out 
the rear of the dump body 8 if the dump body 8 is tilted 
upwardly at its front Side by the dump hydraulic actuator 
(not shown in FIG. 1). Latches (not shown) can also couple 
the folding portion 72 to the side face 69 and the fixed 
portion 71 of the front face 70 to contain a load in the dump 
body 8. Such latches can be released to permit the folding 
portion 72 of the front face 70 to fold downwardly to a 
position level with or lower than the floor portion 66 of the 
dump body 8. Both the tailgate 67 and the folding portion 72 
of the front face 70 can be folded downwardly to permit 
elongated load objects longer than the dump body to be 
carried on the vehicle 1. The vehicle 1 can include dump 
body sockets 73 mounted to the chassis and coupled to the 
dump body 8. Such sockets are essentially tube-like in 
configuration. Through the use of balls mounted to the 
chassis and Selectively coupled to appropriate pairs of 
Sockets via Selectively-inserted angled pins, the tilt direction 
can be controlled so that the dump body 8 will tilt in a 
predetermined direction, either to the rear, right or left Side 
of the vehicle, upon activation of the dump hydraulic 
actuator. Hence, the dump body 8 can be used to discharge 
a load to the rear of the vehicle as well as on either side 
thereof. 

0051. The vehicle 1 can also include hangers 74 mounted 
to the front and/or rear ends of the chassis 12. The hangers 
74 can each be configured as two spaced plates mounted to 
the chassis 2 and defining aligned eyes to permit coupling of 
one or more accessory tools to the chassis 2. The vehicle 1 
can include a power-take-off (PTO) 75 mounted to the front 
of the chassis 2, and a PTO mounted to the rear end of the 
chassis 2. The PTOs are coupled to receive motive power 
generated by the vehicle's motor, optionally via pressurized 
hydraulic fluid generated by a hydraulic pump coupled to the 
motor. The PTOs can be used to supply motive power to one 
or more tools coupled to the chassis 2 Via the hangers 74. 
Although not shown in FIG. 1, hydraulic couplers can also 
be mounted to the front and/or rear ends of the chassis 2 to 
permit coupling of hydraulic actuators of a tool to receive 
pressurized hydraulic fluid from the hydraulic pump of the 
vehicle 1 based on manipulation of control elements by the 
operator. 
0.052 FIG. 2 shows the positioning of the operator 76 
and the co-operator 77 during operation of the vehicle 1. The 
operator 76 is positioned on the front seat 25 facing forward 
to observe the area in front of the vehicle 1. The operator's 
position permits the operator to drive the vehicle and to 
control movement of the tool 7 via the turntable unit 5 and 
the boom unit 6, particularly if the tool is positioned to the 
front or right side of the vehicle. The co-operator 77 is 
positioned on the back Seat 26 facing backwardly to permit 
the co-operator with a view of the dump body 8 as well as 
the tool 7 if positioned to the side or rear of the vehicle via 
the turntable unit 5 and the boom unit 6. The co-operator 77 
can therefor clearly observe the position of the boom unit 6 
and the tool 7 with respect to the dump body 8 to permit 
manipulation of control elements (not shown in FIG. 2) by 
either the operator 76 or the co-operator 77 to discharge a 
load from the tool 7 into the dump body 8. The co-operator 
77 is also positioned with a clear view of areas to the rear 
and side of the vehicle to control the discharge of a load from 
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the dump body 8 in a desired area to the rear or either side 
of the vehicle. The cabin 4 is accessible to the operator 76 
and the co-operator 77 through front and rear doors 11, 12, 
respectively, which are hinged to center Support 13. 

0053. In FIG. 2, the boom unit 6 has been shortened 
relative to FIG. 1, and a different tool 7, a loader bucket, has 
been coupled to the end thereof. More specifically, the arm 
33 and attached plates 42, 43, actuator 37, link 45, levers 48, 
49, and bolts 61, 62, 63, have been decoupled from the 
remainder of the boom unit 20 by uncoupling bolts 59, 60. 
The loader bucket Serving as the tool 7 has spaced opposing 
plates mounted to the end thereof which define two spaced 
pairs of aligned apertures therethrough. The loader bucket is 
coupled to the boom unit 6 by positioning link 44 between 
the opposing plates of the loader bucket and inserting and 
tightening bolt 60 through the link 45 and the apertures 
defined in the plates of the loader bucket tool. The arm 33 
is positioned between the loader bucket's opposing plates, 
and the bolt 59 is inserted through the apertures defined in 
the opposing plates of the loader bucket and the aperture 
defined in the arm 33, to couple such arm to the loader 
bucket tool 7. 

0054 2. Vehicle Hydraulic Systems for the Turntable 
Unit, Boom Unit, and Tool 

0055. The hydraulic system used to control and drive the 
turntable unit 5, the boom unit 6, and the tool 7, is now 
described with respect to FIGS. 3 and 4. As shown in FIG. 
3, the vehicle 1 includes a power plant 80, hydraulic pumps 
81, 82, a valve control block unit 83, and a hydraulic fluid 
reservoir 84. The vehicle 1 also includes shaft 85 with crank 
member 86, hydraulic actuators 87, 88, dump hydraulic 
actuator 89, yoke 90, and universal joint 91. The vehicle 1 
further includes a controller 92, control Sticks 93, 94, and 
Switch unit 95. In addition, the vehicle 1 includes pipes 
96-98, hoses 99-123, hydraulic fluid 124, electrically-con 
ductive lines 125, 126, rear PTO 127, mounting plate 128, 
and universal couplers 129, 130. In general, the above-listed 
elements are coupled for Support to and housed within or on 
the chassis 2, with the exception of the control sticks 93, 94 
and the Switch unit 95 which are mounted inside the cabin 
4 where they are accessible to the operator and/or co 
operator. 

0056. The power plant 80 can be a diesel or gasoline 
combustion engine, an electric motor, or other types of 
power plants. Such power plants are commercially-available 
from numerous manufacturers and Suppliers. The power 
plant 80 includes a drive shaft (not shown) that is coupled to 
the hydraulic pump 81. The hydraulic pump 81 has a shaft 
(not shown) that is coupled to the power plants drive shaft. 
The shaft of the hydraulic pump 81 is in turn coupled to 
drive the hydraulic pump 82. The hydraulic pumps 81, 82 
can include one or more units such as the Type A10VG 
variable displacement pump or the Type 1PF2GC internal 
gear pump commercially-available from Brueninghaus 
Hydromatik GmbH, Elchingen, Germany. Such pump units 
can be coupled together for greater driving capacity if 
desirable for a particular application. The hydraulic pump 82 
is coupled in communication with the hydraulic reservoir 84 
to receive hydraulic fluid 124 stored in the reservoir via the 
pipe 96. The hydraulic pump 82 is also coupled in commu 
nication with the valve control block unit 83 via the pipes 97. 
Based on motive power supplied by the power plant 80 via 
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the hydraulic pump 81, the hydraulic pump 82 receives and 
pressurizes the hydraulic fluid 124 from the reservoir 84 and 
Supplies the pressurized hydraulic fluid to the valve control 
block unit 83 via the pipes 97. The valve control block unit 
83 can be a unit such as the Type M7 or M8 control block 
commercially-available from Brueninghaus Hydromatik 
GmbH. The control sticks 93, 94 and the Switches of Switch 
unit 95 are electrically coupled to the controller 92 via 
respective lines 125. The control sticks 93, 94 and Switch 
unit 95 can be programmable remote controls commercially 
available from Brueninghaus Hydromatik GmbH. Based on 
signals generated by the control sticks 93, 94 and/or the 
Switches of Switch unit 95 under manipulation by the 
operator, the controller 92 generates at least one control 
Signal. The controller 92 can include a microprocessor, 
microcontroller, or other processor, for example, commer 
cially-available from numerous Sources including Bruening 
haus Hydromatik GmbH. The controller 92 is coupled to 
supply the control signal(s) to the valve control block unit 83 
via the conductive line 126. The valve control block unit 83 
is coupled in communication with the actuator 87 via hoses 
99, 100, the actuator 88 via hoses 101, 102, the actuator 34 
via hoses 103,104, the actuator 35 via hoses 105,106, the 
actuator 36 via hoses 107, 108, the actuator 37 or hydrau 
lically-driven tool 7 (not shown in FIG. 3) via hoses 109, 
110 and couplers 129, the actuator 89 via hoses 111, the front 
PTO 75 via hoses 112,113, auxiliary couplers 130 via hoses 
114-121, and the rear PTO 127 via the hoses 122, 123. 
Actuators 34-37, 87, 88 can be double-acting hydraulic 
cylinders, and actuator 89 can be a single-acting hydraulic 
cylinder. Such hydraulic cylinders are commercially-avail 
able from numerous Sources Such as Brueninghaus Hydro 
matik GmbH and others. Based on the control signal(s) 
received from the controller 92, the valve control block unit 
83 controls the flow of pressurized hydraulic fluid from the 
pump 82 to the actuators 34-36, 87-89, as well as the return 
flow of hydraulic fluid from the actuators 34-36,87-89 to the 
valve control block unit 83. The valve control block unit 83 
is coupled in communication with the hydraulic reservoir 84 
via pipe 98 to supply the return flow of hydraulic fluid from 
the actuators 34-37 (if used), actuators 87-89, the PTOs 75, 
127, and/or couplers 129, 130, to the hydraulic reservoir. 
0057 The dump actuator 89 is coupled to the yoke 90 via 
pin 131. The dump actuator 89 can swivel about an axis 
parallel to the longitudinal axis LA. The yoke 90 has rockers 
132 on opposite ends thereof. The rockers 132 are coupled 
to the chassis 2 in a manner that permits the yoke to rotate 
in a direction parallel to the width axis WA. The universal 
joint 91 is mounted to the end of the actuator 89, and meets 
with the underside of the floor portion 66 of the dump body 
8 to force the dump body upwardly if the actuator 89 is 
activated by the operator's manipulation of the Switch unit 
95. 

0.058 FIG. 5 shows preferred mounting of certain (not 
all) elements of the vehicle 1 within the chassis 2. The power 
plant 80 and the pumps 81, 82 are arranged from the rear to 
a central portion of the chassis 2. The turntable unit 5 is 
mounted to the upper Surface of the chassis 2. More spe 
cifically, the lower part 27 of the turntable unit 5 is mounted 
the upper Surface of the chassis 2 at a central portion thereof. 
The part 28 to which the boom unit's base 29 is mounted, 
rests upon bearings (not shown) situated between opposing 
surfaces of the parts 27, 28. Such bearings permit the part 28 
to rotate smoothly relative to the part 27. The shaft 85 

Mar. 28, 2002 

extends into the chassis 2 along the rotational axis RA and 
has an end coupled for rotation about rotational axis RA in 
holder 133 of the chassis 2 by bearings, for example. The 
crank member 86 is coupled between the shaft 85 and the 
part 28. First ends of the hydraulic actuators 87, 88 are 
pivotally coupled to the crank member 86. The second 
opposite ends of the hydraulic actuators 87, 88 are pivotally 
coupled to the chassis 2 at respective Spaced positions in 
proximity to the front end of the chassis 2. The actuators 87, 
88 serve to rotate the boom unit 6 about the rotational axis 
RA by exerting torque against the crank member 86, the 
shaft 85 and the part 28. The PTO 75 is mounted to and 
extends through the front end of the chassis 2, and the PTO 
127 is mounted to and extends through the rear end of the 
chassis 2. The hangers 138 at the rear end of the chassis 2 
are also visible in FIG. 5. As shown in FIG. 5, the vehicle 
1 includes front and rear axles 134 (only the front axle 134 
is shown) having rockers 135, mounting plates 136, swivel 
parts 137 (only one of which can be seen in FIG. 5), springs 
or shock absorbers 190, and hydraulic motors 138. The 
mounting plates 136 are attached to or formed integrally 
with the chassis 2 and are arranged in a Spaced, opposing 
relationship. The axle 134 is situated between the plates 136 
and is pivotally mounted thereto by rockers 135 which 
extend through apertures in the mounting plates 136. The 
axle 134 can rotate the rockers 135 about a rotational axis 
parallel to the longitudinal axis LA. The Swivel parts 137 are 
mounted to opposite ends of the axle 134 so that such swivel 
parts can rotate relative to the end of the axle 134. Hydraulic 
motors 138 are coupled to respective Swivel parts 137 to 
drive the front wheels 3 to turn. The rear axle assembly is 
configured similarly to the front axle assembly, with the 
exception that the rear hydraulic motors 138 are mounted 
directly to the ends of the rear axle 134 without the use of 
the Swivel parts 137 which are required only at the front axle 
to steer the vehicle 1. Springs or shock absorbers 190 are 
coupled between outer portions of the front and rear axles 
134 and the chassis 2 so that the axle 134 is evenly biased 
about the rockers 135. Further details pertaining to the 
Steering and drive units of the vehicle 1 are provided in a 
Subsequent Section of this document. 
0059) 3. Detailed Description of Vehicle's Control Unit 
for the Turntable Unit, Boom Unit and Tool 
0060. In FIG. 6, the controller unit for the turntable unit 
5, the boom unit 6, and the tool 7, is shown in further detail. 
As shown in FIG. 6, the vehicle 1 includes a control key 
Switch 139 that is coupled via electrically-conductive line 
140 to supply a control key signal to the controller 92. The 
control key switch 139 can be the ignition switch of the 
vehicle, for example, coupled to start the power plant 80 in 
addition to activating the controller 92 so that the turntable 
unit 5, the boom unit 6, and the tool 7 can be moved via 
respective hydraulic actuators under power Supplied by the 
power plant. The controller 92 is activated to permit move 
ment of the hydraulic actuators of the turntable unit 5, the 
boom unit 6, and the tool 7, based on the state of the control 
key Switch Signal. More Specifically, the control key Switch 
139 generates an activated control key signal if the key of 
the vehicle 10 has been inserted into the Switch 139 and 
turned. On the other hand, if the control key has not been 
inserted into the Switch 139 and turned, the control key 
Signal is in a deactivated State So that the controller 92 is 
likewise deactivated to prevent movement of the turntable 
unit 5, the boom unit 6, and the tool 7. The control key 
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Switch 139 can thus be used to prevent operation of the 
vehicle 10 by persons other than an authorized operator 
possessing the control key. 
0061 As a further safety precaution, the vehicle 10 can 
include a Seat Switch 141 and an emergency Stop Switch 142 
coupled in Series along electrically-conductive line 143 
between an electric power Supply Such as the vehicle's 
battery and/or alternator (not shown), and the controller 92. 
The Seat/emergency Switch Signal generated by the power 
supply on line 143 and supplied to the controller 92 is in an 
activated State only if the operator is Seated in the Seat 25 to 
close the Switch 141 and the emergency stop switch 142 has 
not been depressed and is therefore in a closed State. On the 
other hand, if the operator is not seated in the seat 25 so that 
the Switch 141 is open, and/or if the emergency Stop Switch 
142 is depressed So that Such Switch is open, the Seat/ 
emergency Switch Signal is in a deactivated State So that the 
controller 92 is likewise deactivated and cannot move the 
turntable unit 5, the boom unit 6 or the tool 7 via the 
hydraulic actuators. The Seat Switch 141 and the emergency 
Stop Switch 142 ensure that the vehicle cannot be operated 
unless the driver is Seated. The emergency Stop Switch 142 
can be activated by the operator or other person to cease 
further movement of the turntable unit 5, the boom unit 6, 
and the tool 7 in the event of a dangerous condition 
necessitating cessation of further movement of Such ele 
mentS. 

0.062. As shown in FIG. 6, the power plant 80 Supplies 
motive force to the hydraulic pump 82 via the hydraulic 
pump 81. The hydraulic pump 82 is coupled in communi 
cation with the hydraulic fluid reservoir 84 via pipe 96. The 
reservoir 84 contains a relatively large quantity of hydraulic 
fluid. The pump 82 receives hydraulic fluid 124 via pipe 96, 
and pressurizes the hydraulic fluid based on motive force 
supplied by the power plant 80. The valve control block unit 
83 is coupled in communication with the hydraulic pump 82 
via the pipe 97 to receive pressurized hydraulic fluid from 
the pump 82. Based on the control Signal generated by the 
controller 92 on line 126, the valve control block unit 83 
selectively couples hydraulic hoses 99-123 in communica 
tion with the pump 82 to receive pressurized hydraulic fluid 
from such pump. The valve control block unit 83 is also 
coupled in communication with the reservoir 84 via the pipe 
98. Based on the control signal generated by the controller 
92 on the line 126, the valve control block unit 83 selectively 
couples lines 99-123 in communication with the reservoir 
84. The valve control block unit 83 thus generally functions 
to Supply pressurized hydraulic fluid to and to receive 
hydraulic fluid from the actuators 34-36, actuator 37 or 
power tool 7, actuators 87-89, PTOs 75, 127, and hydrau 
lically-driven accessories coupled in communication with 
the couplers 130. 

0063 Also shown in FIG. 6, the vehicle 1 includes 
control sticks 93, 94. In addition, the vehicle 1 includes a 
Switch 144 associated with the control Switch 93, a second 
Switch associated with the control Switch 94 which is not 
used and which therefore is not numbered, and Switches 
145-150 included within the Switch unit 95. The control 
sticks 93, 94 and the switches 145-150 are coupled to the 
controller 92 via respective electrically-conductive lines 
collectively referred to as the lines 125. The operator 
manipulates the control sticks 93, 94 and the Switches 
145-150 to generate signals supplied from such elements to 
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the controller 92. Based on the signals generated by the 
control sticks 93, 94 and the Switches 145-150 under the 
operator's manipulation thereof, the controller 92 generates 
the control signal supplied to the valve control block unit 83 
to affect movement of the turntable unit, boom unit, tool, the 
dump body, the PTOs, and any accessory tool(s), as desired 
by the operator. More specifically, the operator manipulates 
the control sticks 93, 94 and the Switches 145-150 to control 
movement of one or more of the actuators 34-36, actuator 37 
or power tool 7, actuators 87-89, PTOs 75, 127, and hydrau 
lically-driven accessories coupled in communication with 
the couplers 130. The control sticks 93, 94 can be such that 
they are joystickS or the like which are Spring-biased with 
respect to the horizontal direction as well as the frontward/ 
backward direction relative to the Seated operator So as to be 
at horizontally and frontward/backward neutral positions in 
the absence of the application of force to Such Sticks by the 
operator. To activate the control stick 93, such control stick 
can be manipulated in a horizontal, i.e., right/left direction 
relative to the Seated operator to generate a signal Supplied 
to the controller 92. Based on Such signal, the controller 92 
generates a control Signal Supplied to the valve control block 
unit 83 to control flow of hydraulic fluid to extend or retract 
the hydraulic actuators 87,88 to turn the turntable unit 5 and 
attached boom unit 6 about the rotational axis RA. The 
control stick 93 can also be moved along the forward/ 
backward direction relative to the Seated operator to gener 
ate a signal Supplied to the controller 92. Based on Such 
Signal, the controller 92 generates a control Signal Supplied 
to the valve control block unit 83 to control the flow of 
hydraulic fluid to extend or retract actuator 37 to open or 
close the tool 7 or to supply hydraulic fluid to drive a 
hydraulically-driven power tool coupled to the end of the 
boom unit 6 via couplers 129. The control stick 94 can be 
moved along the horizontal or right/left direction from the 
perspective of the Seated operator to generate a signal 
Supplied to the controller 92. Based on Such Signal, the 
controller 92 generates a control Signal Supplied to the valve 
control block unit 83 to cause hydraulic fluid to flow to 
extend or retract the actuator 36. In the case in which the 
dipper bucket is used as the tool 7, the movement of the 
actuator 36 affects bending or stretching of the arms 32, 33 
relative to one another. In the case of the loader bucket tool 
7 being attached to the arm 32 without using the arm 33, the 
movement of the actuator 36 affects opening or closing of 
the loader bucket. The control stick 94 can also be moved 
along a vertical or forward/backward direction relative to the 
operator. The resulting signal from the control stick 94 is 
received by the controller 92 via a respective line 125. Based 
on Such Signal, the controller 92 generates a control Signal 
supplied to the valve control block unit 83 to control flow of 
hydraulic fluid to extend or retract the actuator 35. The 
movement of the actuator 35 controls relative bending or 
stretching of the arms 31, 32. The operator can further 
manipulate the Switch 144 associated with the control stick 
93, causing the Switch 144 to generate a Signal Supplied to 
the controller 92. Based on such signal, the controller 92 
generates a control Signal Supplied to the valve control block 
unit 83 to control the flow of hydraulic fluid to extend or 
retract the hydraulic actuator 35. The movement of the 
hydraulic actuator 35 pivots the arm 31 relative to the base 
29. 

0064. The switches 145-150 of the switch unit 95 can be 
manipulated by the operator to activate respective signals 
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which are supplied to the controller 92. In the absence of 
finger pressure applied by the operator, the Switches 145-150 
are Spring-biased to a position in which respective signals 
generated by Such Switches are deactivated So that the 
controller 92 generates no control Signal unless directed 
pressure is applied to the Switches 145-150 by the operator. 
The Switches 145-150 can be used to affect the following 
actions. In response to activation of the Signal from the 
Switch 145 by manipulation of the operator, the controller 92 
generates a control Signal Supplied to the valve control block 
unit 83 to control the flow of hydraulic fluid to the front and 
rear PTOs 75, 127, causing them to turn and supply motive 
power to any accessory tool attached thereto. In response to 
activation of the signal from the Switch 146 by manipulation 
of the operator, the controller 92 permits activation of either 
or both of the Switches 147,148. If the Switches 146,147 are 
activated, the controller 92 generates the control Signal 
supplied to the valve control block unit 83 to control 
hydraulic fluid flow to a first set of the couplers 130 to move 
hydraulic actuators associated with a rear-attached accessory 
tool (not shown in FIG. 6) upwardly above the ground upon 
which the vehicle 10 rests. If the Switches 146, 148 are 
activated, the controller 92 generates the control Signal 
supplied to the valve control block unit 83 to control 
hydraulic fluid flow to the first set of the couplers 130 to 
move the hydraulic actuators associated with the rear-at 
tached accessory tool downwardly to rest upon the ground. 
If the Switch 149 is activated by manipulation of the opera 
tor, Such Switch generates a signal Supplied to the controller 
92 which in turn generates a control signal supplied to the 
valve control block unit 83 to control the flow of hydraulic 
fluid to a second set of the couplers 130. The second set of 
couplers 130 can be used to drive a hydraulically-actuated 
power tool accessory attached to the rear of the vehicle 10. 
The Switch 150 can be activated by manipulation of the 
operator to activate a signal Supplied to the controller 92 
which in turn generates a control Signal Supplied to the valve 
control block unit 83 to control the flow of hydraulic fluid to 
the dump hydraulic actuator 89 which extends to tilt the 
dump body 8 and dump any load therein. 

0065. The operation of the controller 92 to affect control 
of the turntable unit 5, the boom unit 6, the tool 7, the dump 
body 8, the PTOs 75, 127, and any coupled accessory tool, 
is now explained with reference to FIG. 6 and the flow chart 
of FIGS. 7A-7G. The controller 92 can be a microcontroller, 
programmable logic array (PLA), field programmable logic 
array (FPLA), programmed array logic (PAL), or micropro 
ceSSor, for example, coupled to receive the Signals generated 
by the control sticks 93, 94 and the switches 145-150 via the 
lines 125 as well as the control key signal on the line 140 and 
the Seat/emergency Stop Switch Signal on the line 143. The 
microcontroller, PLA, FPLA, PAL, or microprocessor is also 
coupled to Supply the control Signal generated based on the 
signals from the control sticks 93, 94 and the Switches 
145-150, to the valve control block unit 83 via the line 126. 
If the controller 92 is implemented as a microcontroller, 
PLA, FPLA, or PAL, the control program for such device 
can be prestored in its gate or logic array before operation of 
such device. If the controller 92 is implemented as a 
microprocessor, Such controller can include a memory 
coupled to the microprocessor. The microprocessor's 
memory can be used to prestore the control program and 
data as well as data generated by the microprocessor in 
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operation thereof. The processing performed by the control 
ler 92 under its control program is set forth below with 
respect to FIGS. 7A-7G. 
0066. In FIG. 7A, processing performed by the controller 
92 in executing its control program begins in Step S1. In Step 
S2 of FIG. 7A, the controller 92 determines whether the 
control key signal on line 140 has been activated by insertion 
and turning of the vehicle's key in the Switch 139. If not, in 
step S3, the controller waits for a predetermined period of 
time on the order of one-hundredth to one-tenth of a Second 
or leSS and repeats performance of Step S2. If the determi 
nation in step S2 is affirmative, in step S4, the controller 92 
determines whether the Seat/emergency Switch Signal online 
143 has been activated. If not, in step S5, the controller 92 
waits for a predetermined period of time on the order of 
one-hundredth to one-tenth of a Second, and repeats the 
performance of step S4. If the determination in step S4 is 
affirmative, in step S6, the controller 92 determines whether 
the control Stick 93 has generated a signal indicating that it 
has been deflected to the left of its horizontally-neutral 
position by the operator. If so, in step S7, the controller 92 
generates a control Signal based on the Signal indicating 
deflection of the control stick 93 to the left of neutral. The 
controller 92 Supplies the control signal to the valve control 
block unit 83 to cause such unit to couple hoses 99, 102 in 
communication with the hydraulic pump 82 to receive 
pressurized hydraulic fluid 124, and couples hoses 100, 101 
in communication with the reservoir 84. The coupling of the 
hoses 99-102 in this manner in step S7 causes the hydraulic 
actuator 87 to extend and the hydraulic actuator 88 to retract 
and drive crank member 86 to rotate shaft 85 and part 28 of 
the turntable unit 5 in a clockwise direction as viewed from 
a top plan perspective looking downward at the upper 
Surface of the vehicle 10. Because the boom unit 6 is 
mounted to the base 29 on the part 28, the boom unit also 
turns in a clockwise direction. In step S8, the controller 92 
determines whether the control stick 93 has generated a 
Signal indicating that Such element has been moved to the 
right of neutral by the operator. After performance of step S7 
or if the result of the determination in Step S6 is negative, the 
controller 92 proceeds to the performance of step S8 of FIG. 
7B. In step S8, the controller 92 determines whether the 
control Stick 93 has generated a signal indicating that Such 
control Stick has been moved by the operator to the right of 
its neutral position. If so, in step S9, the controller 92 
generates the control Signal based on the received signal 
indicating that the control stick 93 has been moved to the 
right of neutral. The control Signal generated in Step S9 is 
supplied to the valve control block unit 83 to couple hoses 
100, 101 in communication with the pump 82 to receive 
preSSurized hydraulic fluid. The control Signal generated in 
step S9 also causes the valve control block unit 83 to couple 
hoses 99, 102 in communication with the reservoir 84. The 
coupling of the hoses 99-102 in this manner in step S9 
causes the hydraulic actuator 87 to retract and the hydraulic 
actuator 88 to extend and drive crank member 86 to rotate 
shaft 85 and part 28 of the turntable unit 5 in a counter 
clockwise direction as viewed from a top plan perspective 
looking downward along the rotational axis RA toward the 
upper surface of the vehicle 10. Because the boom unit 6 is 
mounted to the base 29 on the part 28, the boom unit also 
turns in a counterclockwise direction. After performance of 
step S9 or if the determination of step S8 is negative, in step 
S10, the controller 92 determines whether the control Stick 
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93 is in a neutral position with respect to the left-right axis 
thereof. If so, in step S11, the controller 92 generates the 
control signal Supplied to the valve control block unit 83 to 
cause such unit to decouple the hoses 99-102. After perfor 
mance of step S11 or if the determination in step S10 is 
negative, in step S12, the controller 92 determines whether 
the control Stick 93 has generated a Signal indicating that 
Such control Stick has been moved by the operator in a 
direction forward relative to its front/back neutral position. 
If So, in Step S13, the controller 92 generates a control Signal 
based on the signal from the control stick 93, that is supplied 
to the valve control block unit 83. Based on the control 
signal generated by the controller 92 in step S13, the valve 
control block unit 83 couples the hose 109 in communica 
tion with the pump 82 to receive pressurized hydraulic fluid, 
and couples the hose 110 in communication with the reser 
voir 84. Such coupling can either cause hydraulic fluid to 
flow and extend the actuator 37 to close the dipper bucket 
tool 7 or to cause hydraulic fluid to flow to drive a hydrau 
lically-driven power tool coupled to the end of the boom unit 
6 via couplers 129. After performance of step S13 or if the 
determination in Step S12 is negative, processing performed 
by the controller 92 proceeds to step S14. In step S14, the 
controller 92 determines whether the control stick 93 has 
been moved backward relative to its neutral position along 
the frontward/backward direction. If so, in step S14, the 
controller 92 generates a control Signal based on the Signal 
indicating that the control stick 93 has been moved back 
ward, and Supplies Such control Signal to the valve control 
block unit 83. Based on Such control signal, the valve control 
block unit 83 couples hose 110 in communication with pump 
82 to receive pressurized hydraulic fluid, and couples hose 
109 in communication with the reservoir 84. Such coupling 
can either cause hydraulic fluid to flow and retract the 
actuator 37 to open the dipper bucket tool 7 or can cause 
hydraulic fluid to flow to drive a hydraulically-driven power 
tool coupled to the end of the boom unit 6 via couplers 129. 
After performance of step S15 or if the determination in step 
S14 is negative, in step S16 of FIG. 7C, the controller 92 
determines whether the control stick 93 has generated a 
Signal indicating that the control Stick 93 is in a neutral 
position with respect to the forward/backward direction of 
movement of such control stick. If so, in step S17, the 
controller 92 generates a control Signal to cause the valve 
control block unit 83 to decouple the hoses 109, 110 from 
communication with the pump 82 and the reservoir 84 so 
that the actuator 37 or power tool 7 are deactivated. After the 
performance of step S17 or if the determination of step S16 
is negative, in step S18, the controller 92 determines 
whether a signal has been generated by the control stick 94 
indicating that Such element has been moved to the right 
relative to the neutral position along the right/left direction 
of movement of the control stick 94. If so, in step S19, the 
controller 92 generates a control Signal to cause the valve 
control block unit 83 to couple hose 107 in communication 
with the pump 82 to receive pressurized hydraulic fluid and 
to couple the hose 108 in communication with the reservoir 
84. Such coupling of the hoses 107, 108 causes the actuator 
36 to extend and bend arm 33 relative to the arm 32, or to 
raise the tool 7 if attached to the end of the arm 32 in place 
of the arm 33. In step S20, the controller 92 determines if the 
control Stick 94 has generated a signal indicating that Such 
control stick has been moved to the left relative to neutral 
along the right/left direction of movement of the control 
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stick 94. If so, in step S20, the controller 92 generates a 
control signal to cause the valve control block unit 83 to 
couple the hose 108 in communication with the pump 82 to 
receive pressurized hydraulic fluid, and to couple hose 107 
in communication with the reservoir 84. Such coupling of 
the hoses 107, 108 causes the actuator 36 to retract and 
stretch the arm 33 outwardly relative to the arm 32, or to 
lower the tool 7 if attached to the end of the arm 32 in place 
of the arm 33. After performance of step S21 or if the 
determination of Step S20 is negative, in Step S22, the 
controller 92 determines whether the control stick 94 has 
generated a signal indicating that Such element is in a neutral 
position with respect to the left/right direction of movement 
of Such control stick. If so, in step S23, the controller 92 
generates the control signal to cause the valve control block 
unit 83 to decouple the hoses 107,108 from either the pump 
82 or the reservoir 84 So that further movement of the 
actuator 36 is stopped. After the performance of step S23 or 
if the determination of step S22 is negative, in step S24 of 
FIG. 7D, the controller 92 determines whether the control 
Stick 94 has generated a signal indicating that the control 
Stick 94 has been moved forward relative to the neutral 
position along the forward/backward direction of movement 
of such element. If so, in step S25, the controller 92 
generates the control Signal Supplied to the valve control 
block unit 83 to couple the hose 105 in communication with 
the pump 82 to receive pressurized hydraulic fluid, and to 
couple the hose 106 in communication with the reservoir 84. 
Such coupling of the hoses 105,106 causes the actuator 35 
to extend and bend arm 32 relative to arm 31. After 
performance of step S25 or if the determination of step S24 
is negative, in step S26, the controller 92 determines 
whether the control Stick 94 has generated a signal indicat 
ing Such element has been moved by the operator back 
wardly of its neutral position with respect to the forward/ 
backward direction of movement of Such control Stick. If So, 
in step S27, the controller 92 generates the control signal to 
cause the valve control block unit 83 to couple hose 105 in 
communication with the reservoir 84, and to couple the hose 
106 in communication with the pump 82 to receive pres 
surized hydraulic fluid. Such coupling of the hoses 105,106 
in step S27 causes the actuator 35 to retract and stretch arm 
32 relative to arm 31. In step S28, the controller 92 deter 
mines whether the control Stick 94 has generated a signal 
indicating that the control Stick 94 is in a neutral position 
with respect to the frontward/backward direction of move 
ment of such control stick. If so, in step S29, the controller 
92 generates a control Signal to cause the valve control block 
unit 83 to decouple hoses 105,106 from the pump 82 and the 
reservoir 84, an action which ceases movement of the 
actuator 35. In step S30 of FIG. 7E, the controller 92 
determines whether a signal has been generated by the 
Switch 144 indicating that the operator has moved Such 
Switch in a forward direction. If so, in step S31, the 
controller 92 generates a control Signal Supplied to the valve 
control block unit 83 to couple the hose 103 in communi 
cation with the pump 82 to receive pressurized hydraulic 
fluid, and to couple the hose 104 in communication with the 
reservoir 84. Such coupling of the hoses 103,104 causes the 
actuator 34 to extend and pivot arm 31 downwardly relative 
to the base 29. After performance of step S31 or if the 
determination in step S30 is negative, in step S32, the 
controller 92 determines whether the Switch 144 has gener 
ated a signal indicating that the operator has moved the 
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Switch 141 backwardly relative to its neutral position along 
the forward/backward direction. If so, in step S33, the 
controller 92 generates a control Signal to cause the valve 
control block unit 83 to couple the hose 104 in communi 
cation with the pump 82 to receive pressurized hydraulic 
fluid, and to couple the hose 103 in communication with the 
reservoir 84. Such coupling of the hoses 103,104 causes the 
actuator 34 to retract, moving the arm 31 upwardly relative 
to the base 29. In step S34, the controller 92 determines 
whether the Switch 144 has generated a signal indicative of 
Such Switch being positioned in a neutral position with 
respect to the forward/backward direction of movement of 
the Switch 144. If so, in step S35, the controller 92 generates 
a control signal to cause the valve control block unit 83 to 
decouple the hoses 103, 104, ceasing movement of the 
actuator 34. After performance of step S35 or if the deter 
mination in step S34 is negative, in step S36 of FIG. 7F, the 
controller 92 determines whether a signal has been activated 
by manipulation of the Switch 145 by the operator. If so, in 
Step S37, the controller 92 generates a control Signal Sup 
plied to the valve block control unit 83 to cause such unit to 
couple hoses 112, 122 in communication with the reservoir 
84, and to couple the hose 113, 123 in communication with 
the pump 82 to receive pressurized hydraulic fluid. Such 
coupling of the hoses 112, 113, 122, 123 causes hydraulic 
fluid to flow through the PTOs 75,127 to cause them to turn 
to Supply torque to drive any attached accessory tool. On the 
other hand, if the determination of step S36 is negative, in 
step S38, the controller 92 generates the control signal 
Supplied to the valve control block unit 83 to cause Such unit 
to decouple the hoses 112, 113, 122, 123 to cease powered 
movement of the PTOs 75, 127. After the performance of 
steps S37 or S38, in step S39, the controller 92 determines 
whether a Signal indicative of the operator's activation of the 
Switch 146 has been generated by such Switch. If so, in step 
S40, the controller 92 determines whether a signal indicative 
of the activation of the Switch 147 by the operator has been 
generated by Such Switch. If So, in Step S41, the controller 
92 generates a control Signal to cause the valve control block 
unit 83 to couple the hoses 114, 118 in communication with 
the pump 82 to receive pressurized hydraulic fluid, and to 
couple hoses 115, 119 in communication with the reservoir 
84. Such coupling of the hoses 114, 115, 118, 119 can be 
used to extend hydraulic actuators coupled to respective 
couplers 130 for an accessory tool attached at the rear of the 
vehicle to lower same. On the other hand, if the determina 
tion in step S40 is negative, in step S42, the controller 92 
generates a control Signal Supplied to the valve block control 
unit 83 to decouple the hoses 114, 115, 118, 119 to cease 
movement of Such accessory tools actuators. After perfor 
mance of either of steps S41 or S42, in step S43, the 
controller 92 determines whether a signal has been activated 
by the Switch 148 under manipulation by the operator. If so, 
in Step S44, the controller 92 generates a control Signal to 
cause the valve control block unit 83 to couple hoses 115, 
119 in communication with the pump 82 to receive pressur 
ized hydraulic fluid, and to couple hoses 114, 118 in com 
munication with the reservoir 84. Such coupling of the hoses 
114, 115, 118, 119 can be used to retract hydraulic actuators 
coupled to the accessory tool via respective couplers 130 to 
raise Such accessory tool above the ground. On the other 
hand, if the determination in Step S43 is negative, in Step 
S45, the controller 92 generates a control signal to cause the 
valve control block unit 83 to decouple the hoses 114, 115, 
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118, 119. After the performance of either of steps S44 or 
S45, in step S46 of FIG. 7G, the controller 92 determines 
whether the Switch 149 has activated its signal under 
manipulation by the operator. If So, in Step S47, the con 
troller 92 generates a control Signal Supplied to the valve 
control block unit 83 to couple hoses 117, 120 in commu 
nication with the pump 82 to receive pressurized hydraulic 
fluid, and to couple hoses 118, 121 in communication with 
the reservoir 84. Such coupling of the hoses 117, 118, 120, 
121 can be used to drive hydraulic fluid to and from one or 
more hydraulic motors associated with an accessory tool 
mounted to the rear of the vehicle 10. On the other hand, if 
the determination in step S46 is negative, in step S48, the 
controller 92 generates a control Signal to cause the valve 
block control unit 83 to decouple the hoses 117, 118, 120, 
121 from the pump 82 and the reservoir 84 to cease further 
movement of the accessory tools hydraulic motor(s). After 
the performance of either of steps S47 or S48, in step S49, 
the controller 92 determines whether the Switch 150 has 
activated its signal under manipulation of the Switch 150 by 
the operator. If so, in step S50, the controller 92 generates a 
control signal to cause the valve control block unit 83 to 
couple the hose 111 to the pump 82 to receive pressurized 
hydraulic fluid. Such coupling of the hose 111 to the pump 
82 causes the dump actuator 89 to extend and tilt the dump 
body 8 to dump any load therein. On the other hand, if the 
determination in step S49 is negative, in step S51, the 
controller 92 generates a control Signal to cause the valve 
control block unit 83 to couple the hose 111 to the reservoir 
84 to expel hydraulic fluid from the dump actuator 89 and 
permit the dump body 8 to lower into contact with the 
chassis 2. After the performance of either step S50 or S51, 
in step S52, processing performed by the controller 92 under 
control of its control program ends in Step S52. 
0067. 4. Dump Body and Related Elements of the Vehicle 
0068 FIGS. 8A-8D are views of the dump body 8 in 
various tilting positions, and the elements of the vehicle 1 
which make it possible to tilt the dump body in various 
directions. As seen in FIG. 8A, the vehicle 1 includes a 
crossbar 151 extending acroSS and mounted to the chassis 2. 
To the opposite ends of the crossbar 151 are mounted balls 
152 which can be engaged with and Selectively Secured to 
respective sockets 73. As shown in FIGS. 8B-8D, the vehicle 
1 includes a crossbar 153 extending acroSS and mounted to 
a rear portion of the chassis 2. The opposite ends of the 
crossbar 153 have balls 152 mounted thereto for receiving 
and selectively securing the balls 73 in respective sockets 73 
mounted on at the corners of the underside of the dump body 
8. Referring now to FIG. 8D, the vehicle 1 includes four 
angled pins 154 which can be inserted through respective 
Sockets 73. The angled pins 154 can be locked into engage 
ment with respective balls 152 by insertion of such angled 
pins 154 through bores defined in respective sockets 73. The 
pins 154 are inserted into the sockets 73 associated with a 
pair of balls 152 that are positioned on the rear or either side 
of the vehicle 1, and are omitted from the opposite pair of 
balls 73. The sockets 73 also define slots 155 on respective 
sides thereof that are closest to the ends of the crossbars 151, 
153 to provide clearance for the necks 156 extending 
between the ends of the crossbars and the balls 152 coupled 
thereto. More specifically, in FIG. 8A, the pins 154 for the 
sockets 73 at the rear of the vehicle 1 are inserted through 
respective sockets to hold the balls 152 at either end of the 
crossbar 153 in such sockets. In FIG. 8A, the pins 154 are 
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extracted from the frontmost sockets 73 so that the dump 
body 8 can be freely lifted away from the balls 152 attached 
to the ends of the front crossbar 151 to permit the dump body 
to be tilted rearwardly if the dump body actuator 89 is 
extended between the chassis 2 and the dump body 8. In 
FIG. 8B, the pins 154 on the right side of the vehicle 1 are 
inserted into the sockets 73 to hold respective balls 152 at 
the rightmost ends of the crossbars 151,153 therein, and the 
pins 154 on the leftmost portion of the vehicle 1 are removed 
to permit the leftmost portion of the dump body 8 to be lifted 
if the dump actuator 89 is extended between the chassis and 
the dump body. In FIG. 8C, the pins 154 are inserted 
through respective Sockets on the leftmost Side of the dump 
body 8 to secure the balls 152 at the left ends of the crossbars 
151,153, and the pins 154 are removed from the rightmost 
sockets to permit them to be lifted away from the dump body 
8 if the hydraulic actuator 89 is extended. Accordingly, as 
illustrated in FIGS. 8A-8C, by selectively inserting and 
removing the pins 154 from respective sockets 73, the dump 
body 8 can be tilted relative to the chassis by extending the 
dump actuator 89 via activation of Switch 150 to dump any 
load contained in the dump body to the rear of the vehicle 
1 (FIG. 8A), on the right side of the vehicle (FIG. 8B), or 
on the left side of the vehicle (FIG. 8C). The dump body 8 
can of course be locked to the chassis 2 to prevent it from 
being tilted by inserting pins 154 into all four of the sockets 
73 if it is desired not to risk accidental tilting of the dump 
body, for example, if driving the vehicle to a site to dump the 
load contained in the dump body. 
0069) 5. Steering Unit of the Vehicle 
0070. In FIG. 9, the steering unit of the vehicle 1 is 
shown. More Specifically, the Steering unit includes a 
hydraulic pump 160, reservoir 161, steering fluid control 
unit 162, Steering column 163, Steering actuator 164, a tie 
rod 165, hoses 166-170, and hydraulic fluid 171. Such 
elements are commercially available from numerous com 
mercial Sources including Brueninghaus Hydromatik 
GmbH. The above elements are mounted in or to the chassis 
2. The hydraulic pump 160 is coupled to receive motive 
power from the power plant 80 via the pumps 81, 82. The 
pump 160 is coupled in communication with the reservoir 
161 via the hose 166 to receive hydraulic fluid 171 stored 
therein. The pump 160 receives and pressurizes the hydrau 
lic fluid 171 and supplies such fluid to steering fluid control 
unit 162 via the hose 167. The steering wheel 27 is coupled 
to the steering fluid control unit 162 via the column 163. 
Based on the angular position of the Steering wheel 27 as 
controlled by the operator, the steering fluid control unit 162 
controls the flow of hydraulic fluid into and out of the 
hydraulic actuator 164 via the hoses 168, 169. More spe 
cifically, if the Steering unit is turned to the right (i.e., 
clockwise) relative to the perspective of the Seated operator, 
the steering fluid control unit 162 couples the hose 167 in 
communication with the hose 168, forcing the hydraulic 
actuator 164 to retract. Because the cylinder end of the 
actuator 164 is mounted to the axle 134, from the operator's 
perspective, leftside swivel part 137 and the hydraulic motor 
138 turn in a direction permitting the vehicle to be turned to 
the right. Hydraulic fluid 171 displaced by retraction of the 
hydraulic actuator 164 moves in a direction through the hose 
169 to the steering fluid control unit 162 and further through 
the hose 170 to the reservoir 161. On the other hand, if the 
operator turns the steering wheel 27 to the left (i.e. coun 
terclockwise) from the operator's Seated perspective, the 
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steering fluid control unit 162 couples the hose 167 in 
communication with the hose 169 to extend the hydraulic 
cylinder 164, causing the leftside Swivel part 137 and 
hydraulic motor 138 to turn the front wheels 3 so that the 
vehicle 1 can be turned to the left. Hydraulic fluid displaced 
from the hydraulic actuator 164 travels through the hose 168 
to and through the steering fluid control unit 162 to the 
reservoir 171 via the hose 170. 

0.071) 6. Wheel Drive Unit of the Vehicle 
0072 The wheel drive unit of the vehicle 1 is shown in 
FIG. 10, and includes the regulating pump 81, the reservoir 
175, pipes 176, 177, fluid pressure regulator 178, pipes 179, 
180, hoses 181-184, couplers 185, 186, hoses 187-194, 
direction control element 195, throttle 196, controller 197, 
electrically-conductive lines 198, 199, regulator 200, and 
hydraulic fluid 201. The elements are commercially-avail 
able from numerous Sources including Brueninghaus Hydro 
matik GmbH. The above-listed elements are mounted in and 
Supported by the chassis 2. The pump 81 is coupled in 
communication with the reservoir 175 via the pipe 176. The 
pump 81 receives and pressurizes hydraulic fluid 201 from 
the reservoir 175 via the pipe 176. The pump 81 is coupled 
in communication with the fluid pressure regulator 178 to 
Supply preSSurized hydraulic fluid thereto. The fluid preSSure 
regulator 178 is coupled in communication with the motors 
138 for respective wheels 3 via the hoses 181-184, couplers 
185, 186, and hoses 187-194. The fluid pressure regulator 
178 controls flow pressures of the pressurized hydraulic 
fluid to and from the motors 138 via the hoses 181-184, 
couplers 185, 186, and hoses 187-194. Hydraulic fluid 
returning from the hydraulic motors 138 is received by the 
fluid pressure regulator 178 which is coupled in communi 
cation with the pump 81 via the pipe 180 to supply such 
hydraulic fluid to the pump 81. The pump 81 is coupled in 
communication with the reservoir 175 to supply the return 
flow of hydraulic fluid to the reservoir 175. 
0073. The controller 197 is coupled to receive a signal 
indicative of the amount of power to be applied to drive the 
wheels 3, which Signal is generated by foot pressure applied 
to the pedal throttle 196. Based on such signal, the controller 
197 generates a power Signal Supplied to the power plant to 
set the amount of motive power delivered from the power 
plant to the pumps 81, 82, 160. Also, based on the throttle 
Signal, the controller 197 generates a pump flow Signal and 
is coupled Supply Such Signal to the regulator 200 which is 
coupled to control the rates of flows of hydraulic fluid into 
and out of the pump 81 via the pipes 179, 180, respectively. 
The direction control element 195 can be manipulated by the 
operator to generate a direction Signal indicative of whether 
the vehicle is to be driven in the forward or reverse direction. 
The controller 197 is coupled to receive the direction signal, 
and generates a direction control Signal based thereon. The 
controller is coupled to Supply the direction control Signal to 
the regulator 200 via respective line 199. Based on the 
direction control signal, the regulator 200 sets the flow 
direction of hydraulic fluid 201 through the pump 81 and 
pipes 179, 180 to drive the motors 138 and mounted wheels 
3 in either the forward or reverse directions as indicated by 
the control Signal. Further, based on the throttle Signal, the 
controller 197 generates a regulator Signal Supplied to the 
fluid pressure regulator 178 to set the flow rates and pres 
Sures of hydraulic fluid flowing through the fluid pressure 
regulator 178. The levels of the power signal, pump flow 
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Signal, and regulator Signal are related to respective levels of 
the throttle Signal. Therefore, Setting the throttle Signal to a 
particular level causes the controller 197 to set the power 
Signal, pump flow signal, and regulator Signal to levels 
corresponding to the throttle Signal's level. 
0.074. In FIG. 11, processing performed by the controller 
197 under its control program, is shown. The controller 197 
can be the same or similar type of unit as the controller 92. 
In step S1 of FIG. 11, processing performed by the con 
troller 197 under its control program begins. In step S2, the 
controller 197 receives and determines the level of the 
throttle Signal and generates corresponding levels for the 
power Signal, pump control Signal, and regulator Signal 
based on the throttle signal level. The controller 197 Supplies 
levels of the power Signal, the pump control signal and the 
regulator Signal to the power plant 80, the pump 81, and the 
regulator 179, respectively, to drive such elements. In step 
S3, the controller 197 receives and determines the level of 
the direction control Signal to determine whether Such signal 
has been set by the operator to indicate that the wheels 3 
should be driven in the forward direction. If so, in step S4, 
the controller 197 generates the direction signal to cause the 
regulator 200 to control the flow of hydraulic fluid from the 
pump 81 in such a manner as to drive the wheels 3 to move 
the vehicle 1 in the forward direction. On the other hand, if 
the determination of step S3 is negative, in step S5, the 
controller 197 generates the direction Signal to cause the 
regulator 200 to control the flow of hydraulic fluid from the 
pump 81 to drive the wheels 3 to move the vehicle 1 in the 
reverse direction via the motors 138. After performance of 
either steps S4 or S5, processing performed by the controller 
197 ends in step S6 of FIG. 11. 
0075 7. Electrical Unit of the Vehicle 
0.076 Although the vehicle's electrical unit has not been 
described herein in detail, Such unit can be conventional, 
generally including a battery and a starter Selectively 
coupled by activation of Switch 139. Upon activating the 
Switch 139, the starter is driven by the battery to engage with 
and turn over the power plant 80 if implemented as a 
combustion engine. The battery also energizes hot plugs or 
is coupled via electrical cables to a distributor that is in turn 
coupled to Spark plugs installed in the engine. The energized 
hot plugs or Spark plugs can be used to ignite fuel in the 
engine's cylinderS. Such electrical unit can also include an 
alternator electrically-coupled to the battery and mechani 
cally-coupled to the power plant, to recharge Such battery 
during operation of the vehicle. In addition, the vehicle 1 can 
include head, tail, and Side lights, turn indicators, windshield 
wiperS and washers, etc. and related circuitry coupled to the 
vehicle's battery. The vehicle's battery and/or alternator also 
supply electric power to the controllers 92, 197. 
0077 8. Various Uses of the Vehicle 
0078 Referring to FIG. 12, the boom unit 6 and the 
attached tool 7 can be swept over the side of the vehicle 
opposite the cabin 4 (i.e., the left side of the vehicle in FIG. 
12) through an angular range of approximately 210 about 
the axis RA by rotation of the turntable unit 5 via control 
stick 93. For example, this permits the boom unit and 
attached tool to be moved from a position forward of the 
vehicle chassis 2 to a position behind the vehicle chassis in 
proximity to the dump body 8. For example, a load can be 
picked up in front of or at the side of the vehicle 1 by the 
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turntable unit 5, boom unit 6, and tool 7 by the operator's 
manipulation of the control sticks 93, 94 and Switches 
144-150. Such load can be transferred to and dropped in the 
dump body 8 by operation of the control sticks 93, 94 and 
the Switches 144-150. As shown in FIG. 12, the tool 7, in 
this case a dipper bucket, can be rested in the dump body 8 
for Storage during transportation of the vehicle. Because the 
vehicle 1 requires no space at its Side for Storage of the tool 
7 during transport, the vehicle can include a relatively large 
fuel tank 203 at the side thereof. Such fuel tank 203 is 
coupled in communication with the power plant 80. Because 
the fuel tank 203 can hold a relatively large amount of diesel 
or gasoline fuel, for example, the time duration over which 
the vehicle can be operated can be greatly enhanced relative 
to other types of work vehicles. 

007.9 FIG. 13 shows the capability of the vehicle 1 to 
carry elongated objects 205 Such as logs, poles, bars, col 
umns, or the like. In FIG. 13, a loader bucket tool 7 is 
attached to the boom unit 6, and is positioned forwardly of 
the vehicle chassis 2 and is raised above the ground to 
support the front ends of the objects 205. The tailgate 67 and 
folding portion 72 are folded downwardly to provide clear 
ance for the rear or middle portions of the objects 205. The 
load objects 205 can be laid to rest on the floor portion 66 
of the dump body 8 and restrained from moving by the 
presence of the side face 69 on one side, and the cabin 4 and 
boom unit 6 on the opposite side. The objects 205 can further 
be Supported by the upper Surface of the chassis 2 on the Side 
thereof opposite the cabin 4. The objects 205 can be loaded 
in the vehicle 1 by a conventional loader, for example. The 
objects 205 can be transported by the operator's manipula 
tion of the wheel 27, direction control 195, and pedal throttle 
196 to drive the vehicle to a location at which the objects are 
to be unloaded. The operator can manipulate the control 
sticks 93, 94 and the Switches 145-150 to raise the front ends 
of the objects via the boom unit 6 and the tool 7 so that the 
load objects slide out the rear of the dump body 8. If 
necessary, the turntable unit 5 can be rotated in a clockwise 
direction from a top plan perspective looking downward at 
the upper Surface of the chassis 2, to move the front ends of 
the objects over the side of the vehicle's chassis. The tool 7 
can then be lowered by the control sticks 94 and Switch 144, 
to unload the objects 205. 

0080 Referring to FIG. 14, the vehicle can include 
elements for attaching an accessory tool to the rear of the 
vehicle 1. As shown in FIG. 14, Such elements include bars 
208, 209, hydraulic actuators 210, 211, and hoses 212-215 
provided for respective actuators. The ends of the bars 208, 
209 are attached to respective brackets 74 on the lower right 
and left of the rear of the chassis 2 via bolts or the like. The 
bars 208, 209 are free to pivot about such bolts. The 
actuators 210, 211 are pivotally coupled at respective first 
ends to the rear of the vehicle chassis via brackets 74 and 
bolts inserted therethrough. The respective Second, opposite 
ends of the actuators 210, 211 are coupled to respective ends 
of bars 208, 209 opposite those coupled to the respective 
brackets 74. The hoses 212, 213 are coupled in communi 
cation with couplers 130 to the hoses 114, 115 inside of the 
chassis 2 (see FIGS. 3 and 4). The hoses 214, 215 are 
coupled in communication with the couplers 130 to the 
hoses 122, 123 positioned inside of the chassis. By manipu 
lation of appropriate Switches 146-148, the operator can 
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raise and lower bars 208, 209. The bars 208, 209 define 
respective eyes to facilitate attachment of Such bars to an 
accessory tool. 
0081 Referring to FIG. 15, the vehicle 1 includes an 
accessory tool 7" (in this case a mower) attached to the rear 
of the vehicle chassis 2. More specifically, the tool 7" is 
coupled to the ends of the bars 208,209 via respective bolts. 
For additional lifting power, the vehicle 1 includes a hydrau 
lic actuator 216 attached to a bracket 74 positioned on the 
upper center of the chassis's rear. The actuator 216 has one 
end coupled to the center bracket 74, and an opposite end 
coupled to the tool 7". The actuator 216 is coupled in 
communication with hoses 116, 117 inside of the chassis 2 
(see FIGS. 3 and 4) via respective hoses 217, 218 of the 
vehicle 1. The vehicle 1 also includes a shaft 219 coupled at 
one end to the PTO 127, and at its opposite end to the 
mower's blade. The shaft 219 transmits torque from the PTO 
127 to the accessory tool 7 if the operator activates the 
Switch 145. The mower tool 7 is raised or lowered by 
activation of Switches 146-148, the lowered position used to 
bring the blades of the mower sufficiently low with respect 
to the ground to cut vegetation to a desired height, and the 
raised position being used if not mowing. To mow, the driver 
activates Switches 145-148 to drive and lower the mower 
tool 7 and uses wheel 27, direction control 195, and pedal 
throttle 196 to drive the vehicle over the area of vegetation 
to be mowed. After mowing, the driver can manipulate the 
Switches 145-148 to stop driving and to raise the mower tool 
7 above the ground. 
0082 Referring to FIG. 16, the vehicle 1 includes a 
front-attached mower tool 7 and coupler 220, bars 221, 222, 
and shaft 223. The bars 221, 222 are coupled at respective 
first ends to brackets 74. The bars 221, 222 are also coupled 
at respective Second opposite ends to the mower tool 7. The 
shaft 223 has a first end coupled to the PTO 75, and a second 
opposite end coupled to drive the blades of the mower tool 
7. To mow, the driver activates Switch 145 to supply motive 
force to drive the mower tool 7 and manipulates the control 
Stick 94 and Switch 144 to lower the mower tool 7 to the 
ground. The operator uses the wheel 27, direction control 
195, and pedal throttle 196 to drive the vehicle over the area 
of vegetation to be mowed. To Stop mowing, the operator 
can manipulate switch 145 to cease movement of the blades 
of the mower tool 7, and can manipulate the control stick 94 
and the Switch 144 to raise the mower tool above the ground. 
0083) Referring to FIG. 17, the vehicle 1 includes a 
front-attached thresher tool 7 with coupler 224 mounting 
attached to a central portion of such tool. The bars 221, 222 
are coupled between the brackets 74 at the front end of the 
chassis and the tool 7 via respective bolts. The shaft 223 is 
coupled between the PTO 75 and the tool 7 to drive the 
thresher's blade 225 to rotate. The operator manipulates 
control stick 94 and Switch 144 to lower the mower tool 7 
to the ground. The operator controls the tool by activating 
Switch 145 to cause the thresher's blade 225 to turn. The 
operator uses the wheel 27, direction control 195, and pedal 
throttle 196 to drive the vehicle over the area of vegetation 
to be threshed. The thresher tool 7 can then be stopped by 
manipulation of Switch 145, and the tool 7 can be raised 
above the ground by manipulating the control Stick 94 and 
the Switch 145 to raise the thresher tool above the ground. 
0084) Referring to FIG. 18, the vehicle 1 includes an 
auger tool 7 with a coupler 226, motor 227, and drill 228. 
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The coupler 226 is attached to the end of the boom units 
arm 32. The coupler 226 is in turn coupled to a motor 227. 
The motor 227 is in turn coupled to the drill 228. The motor 
227 can include a combustion engine that drives the drill 228 
to rotate and drill into the ground to form a hole for receiving 
the end of a pole or post, for example. Alternatively, the 
motor 227 can be hydraulically-driven by hoses (not shown) 
coupled in communication between Such motor and respec 
tive couplers 129 (not shown in FIG. 18, but shown in FIG. 
4). The operator uses the auger tool by manipulating control 
sticks 93, 94 and Switch 144 to position the auger tool via 
turntable unit 5 and boom unit 6 at a location at which a hole 
is to be formed in the ground. The motor 227 of the auger 
tool 7 is then activated to rotate drill 228 to bore the hole into 
the ground. If driven by an independent motor 227, such 
motor is started and activated to drill into the ground as the 
operator lowers the boom unit 6 via control stick 94 and/or 
Switch 144. If hydraulically-driven, the auger tool 7 is driven 
by moving control stick 93 forward to drive the motor 227 
to turn the drill 228 in a forward direction into the ground. 
The control stick 93 can be moved backward to drive the 
auger tool 7 in the reverse direction to assist in extraction of 
the drill 228 from the ground while operating control stick 
94 and/or Switch 144 to raise the auger tool. 

0085 9. Alternative Configurations of the Vehicle 

0086 The vehicle 1 can include duplicate control sticks 
93, 94 and Switches 144-150 stationed in the co-operator's 
portion of the cabin So that the co-operator can indepen 
dently operate the turntable unit 5, the boom unit 6, the tool 
7, the dump body 8, and any accessory tool. Such arrange 
ment is particularly beneficial if moving the turntable unit 5 
so that the boom unit 6 and tool 7 are positioned over the rear 
portion of the vehicle where the boom unit and tool may not 
be visible to the operator. 

0087. The particular assignment of the control sticks 93, 
94 and the Switches 144-150 to the elements controlled 
thereby can be done differently than described herein. In 
other words, the control sticks 93, 94 and Switches 144-150 
could be programmed to control different actuators or flows 
to couplers as compared to the Specific embodiment Set forth 
herein. In addition, Such control sticks 93, 94 and Switches 
144-150 can be used to control types of motions rather than 
Specific actuators. For example, the forward/backward or 
left/right movement of the control sticks 93 or 94 could be 
used to control movement of the tool in forward, backward, 
upward or downward directions, each of Such movements 
requiring Simultaneous movement of more than one actuator 
to move the tool in Such directions. In addition, other types 
of control StickS Such as Sliders, dials, turn wheels, balls, or 
other forms of control sticks could be used in the invented 
vehicle. All Such elements or equivalents thereof can be used 
within the vehicle's control unit. 

0088. The many features and advantages of the present 
invention are apparent from the detailed Specification and 
thus, it is intended by the appended claims to cover all Such 
features and advantages of the described apparatus and 
methods which follow in the true spirit and scope of the 
invention. Further, Since numerous modifications and 
changes will readily occur to those of ordinary skill in the 
art, it is not desired to limit the invention to the exact 
construction and operation illustrated and described. 



US 2002/0037211 A1 

Accordingly, all Suitable modifications and equivalents may 
be resorted to as falling within the Spirit and Scope of the 
invention. 

1. A vehicle comprising: 
a chassis, 
a cabin mounted on a first Side of the chassis on a forward 

portion thereof; 
a plurality of wheels coupled to the chassis, to movably 

Support the chassis, 
a boom unit; 
a tool coupled to an end of the boom unit; 
a turntable unit mounted to the chassis at a central portion 

thereof, the turntable unit coupled to and Supporting the 
boom unit for rotation; and 

a dump body mounted to a rear portion of the chassis, 
the turntable capable of moving the boom unit over a 

Second Side of the chassis opposite the first Side 
between a first position at which the tool is positioned 
forward of the chassis and a Second position at which 
the tool is positioned over the dump body. 

2. A vehicle as claimed in claim 1, wherein the tool is a 
load bucket. 

3. A vehicle as claimed in claim 1, wherein the tool is a 
dipper bucket. 

4. A vehicle as claimed in claim 1, wherein the tool is an 
auger unit. 

5. A vehicle as claimed in claim 1, further comprising: 
at least one hanger member mounted to the chassis, and 
an accessory tool coupled to the hanger member. 
6. A vehicle as claimed in claim 5, wherein the accessory 

tool includes a mower. 
7. A vehicle as claimed in claim 1, wherein the cabin 

includes a first Seat for an operator of the vehicle and a 
Second Seat mounted reversely relative to the first Seat for a 
co-operator of the vehicle. 

8. A vehicle as claimed in claim 1, wherein the dump body 
has a floor portion Surrounded by front, rear, and Side faces, 
the front and rear faces foldable to respective lowered 
positions to provide clearance for at least one elongated load 
object resting across the floor portion of the dump body. 

9. A vehicle as claimed in claim 1, wherein the dump body 
can be tilted to discharge the load from the dump body. 

10. A vehicle controlled by an operator, the vehicle 
comprising: 

a chassis, 
a cabin mounted on a first Side of the chassis on a forward 

portion thereof, the operator positioned in the cabin if 
operating the vehicle; 

a plurality of wheels coupled to the chassis to movably 
Support the chassis, 

a boom unit; 

a tool coupled to an end of the boom unit; 
a turntable unit mounted to the chassis adjacent the cabin, 

the turntable unit coupled to and Supporting the boom 
unit for rotation; 
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a dump body mounted to a rear portion of the chassis, 
a power plant mounted in the chassis, and 
at least one control unit coupled to Supply motive power 

generated by the power plant to at least the turntable 
unit based on the operator's control action, the turn 
table unit rotating the boom unit to move over a Second 
Side of the chassis opposite the first Side under control 
of the boom control unit so that the boom unit and 
coupled tool can be moved between a first position in 
which the tool is positioned forward of the chassis and 
a Second position in which the tool is positioned over 
the dump body. 

11. A vehicle as claimed in claim 10, wherein the tool is 
a loader bucket controlled by the control unit to lift, move 
and dump a load into the dump body via the turntable unit 
and the boom unit. 

12. A vehicle as claimed in claim 10, wherein the tool is 
a dipper bucket controlled by the control unit to lift, move 
and dump a load into the dump body via the turntable unit 
and the boom unit. 

13. A vehicle as claimed in claim 10, wherein the tool 
includes an auger unit. 

14. A vehicle as claimed in claim 10, further comprising: 
at least one hanger member mounted to the chassis, and 
an accessory tool coupled to the hanger member. 
15. A vehicle as claimed in claim 14, further comprising: 
a shaft extending from the chassis and coupled between 

the power plant and the accessory, for Supplying motive 
force from the power plant to the accessory. 

16. A vehicle as claimed in claim 15, wherein the power 
plant generates a pressurized Supply of hydraulic fluid, the 
apparatus further comprising: 

at least one hydraulic coupler mounted to the chassis, 
at least one actuator coupled between the hanger member 

and the accessory and coupled to the hydraulic coupler, 
the control unit Selectively Supplying pressurized hydrau 

lic fluid to the actuator to raise or lower the accessory 
tool. 

17. A vehicle as claimed in claim 15, wherein the acces 
Sory tool is a mower. 

18. A vehicle as claimed in claim 10, wherein the cabin 
includes a first Seat for an operator of the vehicle positioned 
So that the operator can observe an area in front of the 
vehicle to assist in driving and positioning the tool coupled 
to the boom unit if moved to the position in front of the 
chassis, and a Second Seat for a co-operator positioned 
behind the first seat and facing toward the rear end of the 
chassis So that the co-operator can observe the tool coupled 
to the boom unit if moved to the position overlying the dump 
body. 

19. A vehicle as claimed in claim 10, wherein the dump 
body has a floor portion Surrounded by front, rear, and Side 
faces, the front and rear faces tiltable to respective positions 
level with or lower than the floor portion of the dump body 
to hold elongated load objects. 

20. A vehicle as claimed in claim 10, further comprising: 
a dump body actuator coupled between the dump body 

and the chassis, and 
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the control unit operable by the operator to extend the 
dump body actuator to tilt the dump body to dump any 
load therein. 

21. A vehicle controlled by an operator, the vehicle 
capable of moving and carrying a load, the vehicle com 
prising: 

a chassis, 
a cabin mounted on a first Side of the chassis on a forward 

portion thereof, the operator positioned in the cabin if 
operating the vehicle; 

a plurality of wheels coupled to the chassis to movably 
Support the chassis, 

a steering unit having a wheel positioned in the cabin and 
coupled to at least two wheels, the Steering unit oper 
able by the operator to control the direction of move 
ment of the vehicle; 

a boom unit; 

a tool coupled to an end of the boom unit; 
a turntable unit mounted to the chassis adjacent the cabin 

and coupled to the boom unit, the turntable unit Sup 
porting the boom unit for rotation; 

a dump body mounted to a rear portion of the chassis, 
a power plant mounted in the chassis, 
hydraulic fluid; 
a hydraulic pump coupled to the power plant and gener 

ating a Supply of pressurized hydraulic fluid; 
a valve control block unit coupled between the hydraulic 
pump and the turntable and boom units, the valve 
control block unit receiving pressurized hydraulic fluid 
from the pump; and 

a control unit generating at least one control Signal based 
on control action of the operator, the control unit 
coupled to Supply the control Signal to the valve control 
block unit, the valve control block unit controlling at 
least one flow of pressurized hydraulic fluid to the 
turntable unit and the boom unit, based on the control 
Signal, the control unit capable of controlling the flow 
of pressurized hydraulic fluid to the turntable unit to 
cause the boom unit and coupled tool to move over a 
Second Side of the chassis opposite the first Side So that 
the tool can be moved between a first position in which 
the tool is positioned forward of the chassis to pick up 
a load and a Second position in which the tool is 
positioned over the dump body to dump the load into 
the dump body. 

22. A vehicle as claimed in claim 21, wherein the turntable 
unit includes: 

a first part fixedly mounted on the chassis, 
a Second part rotatably coupled on the first part and 

coupled to Support the boom unit; 

a crank member coupled to the Second part; 
at least one hydraulic actuator coupled between the chas 

sis and the crank member, to rotate the Second part 
relative to the chassis, based on first flow of hydraulic 
fluid from the valve control block unit, and 
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wherein the boom unit includes 

a first arm pivotally coupled to the turntable unit; 
at least one Second arm pivotally coupled to the first arm; 

and 

at least one boom hydraulic actuator coupled between the 
first and Second boom arms, the boom hydraulic actua 
tor coupled to the valve control block unit, the boom 
hydraulic actuator moving the Second arm relative to 
the first arm, based on a second flow of hydraulic fluid 
from the valve control block unit. 

23. A vehicle as claimed in claim 21, wherein the control 
unit includes 

a boom control element mounted in the cabin, the boom 
control element operable by the operator to generate a 
Signal; and 

a controller coupled to receive the Signal generated by the 
boom control element, and generating at least one 
control Signal Supplied to the valve control block unit, 
based on the Signal from the boom control element. 

24. A vehicle as claimed in claim 21, further comprising: 
a first axle pivotally mounted to the front portion of the 

chassis, 
first and Second hydraulic motors pivotally coupled to 

opposite ends of the first axle and coupled to the control 
block unit, the first and second of the wheels coupled 
to respective first and Second hydraulic motors, 

a Second axle pivotally mounted to the rear portion the 
chassis, 

third and fourth hydraulic motors pivotally coupled to 
opposite ends of the Second axle and coupled to the 
control block unit, the third and fourth of the wheels 
coupled to respective third and fourth hydraulic motors, 
and 

a throttle mounted in the cabin and operable by the 
operator to generate a throttle Signal, 

a direction control element mounted in the cabin and 
operable by the operator to generate a direction control 
Signal, 

a controller coupled to receive the throttle signal from the 
throttle and the direction control Signal from the direc 
tion control element, the control unit generating at least 
one control Signal Supplied to the valve control block 
unit to control flows of hydraulic fluid to respective 
first, Second, third and fourth hydraulic motors, based 
on the throttle Signal and the direction control Signal, 

the first, Second, third and fourth hydraulic motorS rotat 
ing respective wheels to drive the vehicle to move, 
based on respective flows of hydraulic fluid from the 
control block unit. 

25. An apparatus as claimed in claim 24, further com 
prising: 

an additional hydraulic pump coupled to the power plant 
and preSSurizing hydraulic fluid based on power 
received from the plant; 

a steering wheel positioned in the cabin and operable by 
the operator; 
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a steering fluid control unit coupled to the Steering wheel 
and coupled to receive pressurized hydraulic fluid from 
the additional hydraulic pump; 

a steering hydraulic actuator coupled between the first 
axle and the first hydraulic motor and coupled to 
receive a flow of pressurized hydraulic fluid from the 
Steering fluid control unit, the Steering hydraulic actua 
tor controlling the position of the first hydraulic motor 
with respect to the first axle; and 

a tie rod coupling the first and Second hydraulic motors to 
turn in tandem based on the position of the Steering 
hydraulic actuator. 

26. A vehicle as claimed in claim 21, further comprising: 
a steering unit coupled to at least two of the wheels, for 

controlling the direction of movement of the vehicle 
based on control action of the operator. 

27. A vehicle as claimed in claim 21, wherein the cabin 
includes a first Seat for an operator of the vehicle positioned 
So that the operator can observe an area in front of the 
vehicle to assist in driving and positioning the tool coupled 
to the boom unit if moved to the position in front of the 
chassis, and a Second Seat for a co-operator positioned 
behind the first seat and facing toward the rear end of the 
chassis So that the co-operator can observe the tool coupled 
to the boom unit if moved to the position overlying the dump 
body. 

28. A vehicle as claimed in claim 21, wherein the dump 
body has a floor portion Surrounded by front, rear, and Side 
faces, the front and rear faces tiltable to respective position 
at least level with or lower than the floor portion to provide 
clearance to hold elongated load objects. 

29. A vehicle as claimed in claim 21, wherein the dump 
body has a floor portion Surrounded by front, rear and Side 
faces, and wherein the tool is a load bucket having a width 
less than the distance between Side faces of the dump body. 

30. A vehicle as claimed in claim 21, wherein the tool 
includes a dipper bucket. 

31. A vehicle as claimed in claim 21, wherein the tool 
includes a loader bucket. 

32. A vehicle as claimed in claim 21, wherein the chassis 
is Substantially rigid. 

33. A vehicle as claimed in claim 21, wherein the power 
plant is a combustion engine. 

34. A vehicle as claimed in claim 21, further comprising: 
at least one hanger member mounted to the chassis, and 
an accessory tool coupled to the hanger member. 
35. A vehicle as claimed in claim 34, further comprising: 
a power take-off (PTO) coupled to receive pressurized 

hydraulic fluid from the valve control block unit, the 
hydraulic motor having a drive shaft extending from 
the chassis and coupled to the accessory tool, for 
Supplying motive force from the power plant to the 
accessory tool; and 

the control unit having a control element generating an 
accessory activation Signal, based on control action of 
the operator, the control element coupled to Supply the 
accessory activation Signal to a controller of the control 
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unit, the controller generating a control Signal Supplied 
to the valve control block unit, based on the accessory 
activation signal, the control Signal causing the valve 
control block unit to supply a flow of hydraulic fluid to 
the hydraulic motor to drive the accessory tool. 

36. A vehicle as claimed in claim 35, wherein the acces 
Sory tool is a mower. 

37. A vehicle as claimed in claim 35, further comprising: 
at least one hydraulic coupler mounted to the chassis and 

coupled to receive a flow of hydraulic fluid from the 
valve control block unit; 

at least one hydraulic actuator coupled between the 
hanger member and the accessory and coupled to 
receive the flow of hydraulic fluid from the hydraulic 
coupler; and 

an accessory elevation control element mounted in the 
cabin and generating a Signal, based on a control action 
of the operator, the accessory elevation control element 
coupled to Supply the Signal generated by the accessory 
element control element to the controller, the controller 
generating an accessory elevation control Signal, based 
on the Signal from the accessory elevation control 
element, the controller coupled to Supply the accessory 
elevation control Signal to the valve block control unit, 
the valve block control unit Supplying pressurized 
hydraulic fluid to the coupler, based on the accessory 
elevation control Signal. 

38. A vehicle as claimed in claim 21, wherein the cabin 
includes a first seat for an operator of the vehicle positioned 
So that the operator can observe an area in front of the 
vehicle to assist in driving and positioning the tool coupled 
to the boom unit if moved to the position in front of the 
chassis, and a Second Seat for a co-operator positioned 
behind the first seat and facing toward the rear end of the 
chassis So that the co-operator can observe the tool coupled 
to the boom unit if moved to the position overlying the dump 
body. 

39. A vehicle as claimed in claim 21, wherein the dump 
body has a floor portion Surrounded by front, rear, and Side 
faces, opposing portions of the front and rear faces tiltable 
to respective positions approximately level with or lower 
than the floor portion to hold elongated load objects. 

40. A vehicle as claimed in claim 21, further comprising: 
a dump body actuator coupled between the dump body 

and the chassis, and coupled to receive pressurized 
hydraulic fluid from the valve control block unit; and 

a dump body control element mounted in the cabin and 
operable by the operator to generate a dump Signal, the 
dump body control element coupled to Supply the dump 
Signal to the controller, the controller generating a 
dump control signal based on the dump signal, the 
controller coupled to Supply the dump control Signal to 
the valve control block unit, the valve control block 
unit Supplying pressurized hydraulic fluid to the dump 
body actuator to extend the dump body actuator to tilt 
the dump body to dump the load. 
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