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(57) ABSTRACT 
An excavating and loading system includes an exca 
vating wheel assembly and a plurality of conveyors. 
The excavating wheel assembly comprises three exca 
vating wheels having an overall width in excess of that 
of the remainder of the system. Each excavating wheel 
includes a plurality of digging buckets each compris 
ing a wall supported for pivotal movement between a 
material receiving position and a material dumping 
position. The excavating wheel assembly is supported 
at the front end of a vehicle on a subframe mounted 
for pivotal movement relative to the vehicle and is 
driven by an engine which is also supported on a sub 
frame. The conveyors of the excavating and loading 
system include cross conveyors and a main conveyor 
for receiving material from the excavating wheels. The 
main conveyor transports the material rearwardly 
from the excavating wheel assembly and delivers the 
material from the opposite end of the vehicle. An aux 
iliary conveyor assembly is detachably supported at 
the opposite end of the vehicle to receive material 
from the main conveyor and to transport the material 
either laterally or rearwardly. Ballast tanks are located 
at spaced points on the vehicle to selectively receive 
liquid and thereby counterbalance the weight of the 
auxiliary conveyor. All of the components of the sys 
tem other than the excavating wheel assembly are ac 
tivated by an engine mounted on the vehicle. 

44 Claims, 13 Drawing Figures 
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MULT-WHEELED EXCAVATOR AND 
CONVEYNG SYSTEM 

This is a continuation of application Ser. No. 
238,089, filed Mar. 27, 1972, now abandoned. 

BACKGROUND AND SUMMARY OF THE 
INVENTON 

This invention relates to an excavating and loading 
system, and more particularly to an improved excavat 
ing and loading system of the type incorporating an ex 
cavating wheel. 
Although an almost infinite number of excavating 

and loading systems have been designed heretofore, the 
need persists for considerable improvement in the art. 
For example, a typical loading machine available at the 
present time is capable of loading up to 1,700 cubic 
yards of earth per hour, has a gross weight of approxi 
mately 250,000 pounds, and sells for approximately 
$330,000. Furthermore, notwithstanding this relatively 
high cost and relatively low capacity, such a device is 
incapable of either ditching or forming a finished 
grade. 
The present invention comprises a novel excavating 

and loading system which overcomes the disadvantages 
that have characterized the prior art. Thus, the pre 
ferred embodiment of the invention comprises a ma 
chine capable of loading up to 4,000 cubic yards of 
earth per hour, having a gross weight of about 100,000 
pounds, and having a selling price of approximately 
$150,000. Perhaps more importantly, excavating and 
loading systems incorporating the invention are capa 
ble of forming a finished grade in a single pass. 

In accordance with the broader aspects of the inven 
tion, an excavating and loading system comprises a ve 
hicle, an excavating wheel assembly mounted at one 
end of the vehicle, and a conveyor which extends up 
wardly from a material receiving portion adjacent the 
wheel assembly to a material delivery portion at the op 
posite end of the vehicle. The excavating wheel assem 
bly is greater in width than the remaining components 
of the system and comprises a plurality of digging buck 
ets each including a wall which is supported for pivotal 
movement between a material receiving position and a 
material dumping position. Structure is provided for 
rotating the excavating wheel assembly and for operat 
ing the movable walls of the buckets to first receive ma 
terial and to subsequently dump the material into the 
material receiving portion of the conveyor. 

In accordance with the more specific aspects of the 
invention, the vehicle comprises a main frame which is 
supported by a plurality of tired wheels. A first engine 
is supported on the main frame and functions to actu 
ate the wheels to propel the vehicle and to actuate the 
conveyor to transport material thereon from the mate 
rial receiving portion to the material delivery portion. 
A subframe is mounted at the forward end of the main 
frame and the excavating wheel assembly is rotatably 
supported on the subframe. The subframe also supports 
a second engine and a transmission which operatively 
interconnects the second engine and the excavating 
wheel assembly. An auxiliary conveyor is detachably 
supported at the rear of the main frame for receiving 
material from the delivery end of the conveyor and for 
transporting the material either rearwardly or laterally. 
A plurality of ballast tanks are mounted on the main 
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2 
frame for receiving liquid to counterbalance the weight 
of the auxiliary conveyor. 
The excavating wheel assembly preferably comprises 

a center wheel and a pair of side wheels which are sup 
ported on the subframe for rotation about a common 
axis. In such a case cross conveyors are provided for 
transporting material from the side wheels to the mate 
rial receiving portion of the main conveyor. The first 
engine preferably drives hydraulic pumps. This permits 
actuation of the propelling wheels, the main conveyor, 
the auxiliary conveyor, the auxiliary conveyor position 
ing means, and the cross conveyors by hydraulic mo 
tors operatively connected to the pumps. 

In accordance with an alternative embodiment of the 
invention, a motor is mounted on the subframe instead 
of the second engine, the vertical positioning of the ma 
terial delivery portion of the main conveyor is lowered, 
and the auxiliary conveyor is removed. Structure is pro 
vided for pivoting the subframe to position the excavat 
ing wheel above and below the highest and lowest ele 
ments of the system, respectively. This permits use of 
the excavating and loading system in tunneling opera 
tions. 

DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the invention may 
be had by referring to the following Detailed Descrip 
tion when taken in conjunction with the accompanying 
Drawings, wherein: 
FIG. 1 is a side view of an excavating and loading sys 

tem comprising the preferred embodiment of the in 
vention; 

FIG. 2 is a partial top view of the excavating and 
loading system shown in FIG. 1; 
FIG. 3 is a partial front view of the excavating and 

loading system; 
FIGS. 4, 5, and 6 are enlarged side views of the rear, 

central, and forward portions of the excavating and 
loading system, respectively; 
FIGS. 7 through 12 are illustrations of various sys 

tems for actuating the rear plates of the digging buckets 
of an excavating and loading system incorporating the 
invention, and 
FIG. 13 is a side view of an excavating and loading 

system comprising an alternative embodiment of the 
invention. 

DETALED DESCRIPTION 

Referring now to the Drawings, and particularly to 
FIGS. 1 and 4 through 6, an excavating and loading sys 
tem 20 incorporating the preferred embodiment of the 
invention is shown. The system 20 comprises a vehicle 
22 including a main frame 24 which is supported by 
four wheels 26 for movement along a surface S. Each 
of the wheels 26 comprises a pneumatic tire 28 
whereby the excavating and loading system 20 is 
adapted for movement over highways and other paved 
surfaces as well as for operation in unpaved areas, such 
as during an excavating operation. 
A first engine 30 is supported on the main frame 24 

of the vehicle 22. In accordance with the preferred em 
bodiment of the invention, the first engine 30 is an in 
ternal combustion engine and functions to drive a plu 
rality of hydraulic pumps 32. The pumps 32 in turn sup 
ply operating power for various components of the ex 
cavating and loading system 20. For example, one of 
the pumps 32 supplies operating power for a hydro 
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static drive 34. The hydrostatic drive 34 is coupled to 
a transmission 36 including a brake 38. The transmis 
sion 36 provides dual outputs which are coupled to a 
forward differential 40 and a rear differential 42 by a 
plurality of drive shafts 44. Thus, the hydrostatic drive 
34 operates by means of the wheels 26 to propel the ex 
cavating and loading system 20 both during excavating 
operations and during travel. 
An excavating system 50 comprises the forward por 

tion of the excavating and loading system 20. The exca 
wating system 50 includes a subframe 52 which is sup 
ported on a shaft 54 for pivotal movement relative to 
the vehicle 22 under the action of a pair of hydraulic 
cylinders 56. Operating power for the cylinders 56 is 
supplied by one of the pumps 32 which are driven by 
the first engine 30. 
The excavating system 50 further includes an exca 

vating wheel assembly 58 which is supported at the 
front end of the subframe 52. The excavating wheel as 
sembly 58 is driven by a second internal combustion 
engine 60 which is supported at the rear end of the sub 
frame 52. The engine 60 provides operating power for 
the excavating wheel assembly 58 but otherwise plays 
no part in the operation of the excavating and loading 
system 20. This arrangement has been found to be 
highly satisfactory for two reasons. First, it permits se 
lection of the second engine 60 on the basis of the 
power requirements of the excavating system 50 only 
and not on the basis of the power requirements of the 
other components of the excavating and loading system 
20. Also, due to its positioning at the rear of the sub 
frame 52, the second engine 60 acts as a counterbal 
ance for the weight of the excavating wheel assembly 
58. This permits the use of hydraulic cylinders 56 of re 
duced size and also reduces the amount of power that 
is required in manipulating the excavating wheel as 
sembly 58. 
As is best shown in FIG. 6, a crumbing shoe 62 is sup 

ported at the front end of the vehicle 22 of the excavat 
ing and loading system 20 beneath the excavating 
wheel assembly 58. The crumbing shoe 62 is connected 
to the vehicle 22 by a pair of turnbuckles 64 and is also 
connected to the subframe 52. By this means the posi 
tioning of the subframe 52 under the action of the hy 
draulic cylinders 56 automatically correctly positions 
the crumbing shoe 62. 

Referring now to FIGS. 2, 3, and 6, the excavating 
wheel assembly 58 comprises three excavating wheels 
66A, 66B, and 66C, which are rotatably supported on 
the subframe 52 by a shaft 68 and a plurality of bush 
ings 70. The second engine 60 drives a speed reducer 
72 which in turn drives a right angle drive 74. The right 
angle drive 74 actuates a pair of chain and sprocket 
drives 76 each including a sprocket 78 driven by the 
right angle drive 74, a chain 80 driven by the sprocket 
78, and a sprocket 82 driven by the chain 80. As is best 
shown in FIG. 2, the chains 80 and the sprockets 82 are 
mounted within the subframe 52, which constitutes a 
housing, and are therefore protected from damage to 
accumulations of dirt, etc. during the operation of the 
excavating and loading system 20. 
Each sprocket 82 is mounted on a shaft 84 which is 

rotatably supported in the subframe 52 and which in 
turn supports a pair of pinions 86. The pinions 86 are 
each mounted in mesh with a ring gear 88 mounted on 
one of the wheels 66 whereby the second engine 60 
functions to rotate the wheels. In accordance with the 
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4. 
preferred embodiment of the invention, the center ex 
cavating wheel 66B is provided with two ring gears 88 
and is driven by two pinions 86, whereas the side exca 
vating wheels 66A and 66C support a single ring gear 
88 and are driven by a single pinion 86. 
The excavating wheels 66 of the excavating wheel as 

sembly 58 each includes a hub 90 and a pair of rims 92 
which extend radially outwardly from the hub. The ex 
cavating wheels comprise a plurality of digging buckets 
94 which are equally spaced circumferentially around 
the hub 90 and which extend between the rims 92. The 
digging buckets 94 each have a cutting edge 96 includ 
ing a plurality of teeth 98 and a stationary front wall 
100 extending generally radially inwardly from the cut 
ting edge 96. Each digging bucket further includes a 
rear wall 102 which is supported for pivotal movement 
between a digging position and a dumping position. 
The rear walls 102 of the digging buckets 94 are actu 
ated by one of the mechanisms shown in FIGS. 7 
through 12 and are manipulated thereby to the digging 
position when their respective digging buckets 94 are 
in the lower and forward portion of their rotary motion 
and to the dumping position when their respective dig 
ging buckets are in the upper and rearward portion of 
their rotary motion. 
As is clearly shown in FIGS. 2 and 3, the three wheels 

66A, 66B, and 66C comprising the excavating wheel 
assembly 58 have an overall width which exceeds that 
of the remaining components of the excavating and 
loading system 20. This has been found to be highly ad 
vantageous for two reasons. First, by increasing the 
width of the excavating wheel assembly 58 over that of 
a conventional ditching machine, an excavating and 
loading system incorporating the present invention is 
capable of excavating considerably more material with 
out increasing the speed of rotation of the excavating 
wheel assembly. Second, the fact that the excavating 
wheel assembly 58 is wider than the remaining compo 
nents of the excavating and loading system 20 permits 
operation of the excavating and loading system within 
the excavation that is being formed. This materially re 
duces the amount of movement of the excavating wheel 
assembly 58 that is necessary to position the assembly 
for excavating and for travel, and thereby reduces the 
overall complexity of an excavating and loading system 
incorporating the invention. 
The excavating and loading system 20 further in 

cludes a loading system 110. The loading system 110 
includes a main conveyor 112 comprising an endless 
belt 1 14 mounted for movement around a course ex 
tending angularly upwardly relative to the main frame 
24 of the vehicle 22 and including a material receiving 
portion 116 and a material delivery portion 118. More 
particularly, the course of the belt 114 is defined by a 
plurality of rollers 120 which are supported on a con 
veyor frame 122. The conveyor frame 122 is supported 
on the main frame 24 of the vehicle 22 and includes an 
upper portion 124 supported for pivotal movement 
about a horizontal axis under the action of a hydraulic 
cylinder 126. This permits control over the vertical po 
sitioning of the material delivery portion 118 of the 
conveyor i 12. 
The belt 114 of the main conveyor 112 extends 

around a relatively small drum 128 mounted at the 
upper end of the frame 122 and around a relatively 
large drum 130 mounted on the frame 24. The drums 
128 and 130 are rotated by radial hydraulic motors 132 
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and 134, respectively. By this means the belt 114 is ac 
tuated for movement around the course defined by the 
rollers 120 to move material from the material receiv 
ing portion 116 to the material discharge portion 118. 
It has been found that the positioning of the drums 128 
and 130 causes a synergistic effect in that the drum 130 
functions to cause the belt 14 to wrap more tightly 
around the drum 128 and thereby increase the effec 
tiveness of the motor 132 in moving the belt 114. 
A pair of cross conveyors 140 are also supported on 

the main frame 24 of the vehicle 22. The cross convey 
ors 140 are driven by hydraulic motors 142 and func 
tion to receive material from the side excavating wheels 
66A and 66C and to deliver the material to the material 
receiving portion 116 of the main conveyor 112. By 
this means all material that is excavated by the excavat 
ing wheel assembly 58 is delivered to the main con 
veyor 112 for transportion thereby from the material 
receiving portion 116 to the material discharge 118. 
Referring now particularly to FIGS. 1 and 4, the pre 

ferred embodiment of the invention further includes an 
auxiliary conveyor system 150. The auxiliary conveyor 
system 150 includes a frame 152 which is secured to 
the rear end of the frame 24 of the vehicle 22 by a plu 
rality of pins 154. A turntable 156 is supported on the 
frame 152 for pivotal movement about a vertical axis 
under the action of a hydraulic motor 158. 
A conveyor 160 is supported on the turntable 156 to 

receive material discharged from the material dis 
charge portion 118 of the main conveyor 112. The con 
veyor 160 comprises a frame 162 which is supported on 
the turntable 156 and an endless belt 164 mounted for 
movement around a course defined by a plurality of 
rollers 166. The belt 164 is driven by a radial hydraulic 
motor 168, and a hydraulic cylinder 170 is provided for 
controlling the angular relationship of the frame 162 to 
the turntable 156. 
The auxiliary conveyor system 150 further includes 

a stringer conveyor 172 comprising a frame 174 which 
is supported on the frame 162 of the conveyor 160 by 
a pair of parallel links 176. An endless belt 178 is sup 
ported on the frame 174 for movement around a course 
defined by a pair of drums 180. The conveyor 178 is 
driven by small hydraulic motors (not shown) mounted 
in the drums 180. 
A hydraulic cylinder 182 extends between the frame 

162 of the conveyor 160 and the frame 174 of the con 
veyor 172 for actuation to manipulate the conveyor 
172 between the positions shown in full and in dashed 
lines in FIG. 4. When the conveyor 172 is positioned as 
shown in full lines in FIG. 4, it functions to receive ma 
terial from the conveyor 160 and to discharge the ma 
terial from the end of the excavating and loading sys 
tem 20 remote from the excavating system 50. On the 
other hand, when the conveyor 172 is positioned as 
shown in dashed lines in FIG. 4 material is discharged 
directly from the conveyor 160. This arrangement is 
highly advantageous in that it permits the positioning of 
a dump truck or similar vehicle under the discharge 
end of the conveyor 160 while another vehicle is being 
loaded from the conveyor 172, and vice versa. 

It will be appreciated that the hydraulic motor 158 
may be actuated to pivot the turntable 156 and the con 
veyors 160 and 172 supported thereon through an arc 
of approximately 180. The excavating and loading sys 
tem 20 may also be operated with the auxiliary con 
veyor system 150 removed, if desired. These conditions 
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6 
cause substantial changes in the overall weight distribu 
tion of the component parts of the excavating and load 
ing system 20. 
As is best shown in FIGS. 1 and 2, the vehicle 22 is 

equipped with a counterbalancing system 190 compris 
ing four ballast tanks 192, 194, 196, and 198 located 
at forward and rearward positions on opposite sides of 
the vehicle 22. In the use of the excavating and loading 
system 20, water is selectively pumped to and from the 
tanks comprising the counterbalancing system 190 
whereby changes of the weight distribution of the exca 
vating and loading system 20 caused by manipulations 
of the auxiliary conveyor system 150 are compensated 
for. Thus, if the excavating and loading system 20 is op 
erated with the auxiliary conveyor system 150 re 
moved, water is pumped out of the tanks 194 and 198 
and into the tanks 192 and 196. Similarly, if the hy 
draulic motor 158 is operated to pivot the auxiliary 
conveyor system 150 towards one side of the vehicle 
22, the tanks on the opposite side of the vehicle are 
filled with water whereby the change in weight distribu 
tion caused by the manipulation of the auxiliary con 
veyor system 150 is completely counterbalanced. 

All of the hydraulic motors and all of the hydraulic 
cylinders comprising the loading system 1 1 0 are opera 
tively connected to the pumps 32 which are driven by 
the first engine 30. Thus, the excavating and loading 
system 20 comprises separate excavating and loading 
systems 50 and 1 10, respectively, which are driven by 
independent power sources. This arrangement has 
been found to be advantageous in that it permits opti 
mum utilization of both systems. For example, in cer. 
tain instances it may be necessary to provide maximum 
operating power to the excavating system 50 and to si 
multaneously provide maximum operating power to the 
loading system 110. Such a situation is accommodated 
much more readily by means of the present invention 
than would otherwise be possible. 
Various systems for actuating the rear walls 102 of 

the digging buckets 94 of the excavating wheels 66A, 
66B, and 66C are shown in FIGS. 7 through 12. Refer 
ring particularly to FIG. 7, an actuating system 200 
comprises a plurality of push rods 202 each of which is 
connected between one of the rear walls 102 and a 
chain 204. The chain 204 is generally unconstrained 
but extends around a roller 206 which is supported on 
the shaft 68 and which is secured againstangular move 
ment relative to the shaft 68 by suitable brackets (not 
shown). As the digging wheels are rotated about the 
shaft 68 under the action of the second engine 60, each 
push rod 202 comes into engagement with the roller 
206 whereupon its respective rear wall 102 is pushed 
outwardly to the material dumping position. Subse 
quently, as each digging bucket is rotated to the lower 
and forward portion of its circular path, the chain oper 
ates through the push rod 202 to positively return the 
rear wall 102 to the material digging postion. This posi 
tive actuation of the rear wall 102 in both directions 
has been found to be vastly superior to the arrangement 
that has been used heretofore wherein the rear portions 
were allowed to return to the digging position under the 
action of gravity. 
An actuating system 208 that is similar in many re 

spects to the system 200 is shown in FIG.8. The system 
208 incorporates a plurality of push rods 210 each con 
nected between a chain 212 and the rear wall 102 of 
one of the digging buckets 94. The principal difference 
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between the system 208 and the system 200 is that the 
chain 212 of the system 208 is equipped with a plurality 
of rollers 214. The rollers 214 are mounted for move 
ment around a saddle 216 which is fixed to the shaft 68. 
By this means the rear wall 102 of the digging buckets 
94 are positively actuated to the dumping position as 
each bucket is rotated to the upper and rearward por 
tion of its circular path and is positively returned to the 
digging position as the bucket is rotated to the lower 
and forward portion of its path. 
Another actuating system 218 is shown in FIG. 9. 

The system 218 includes a crank 220 which is fixed to 
the shaft 68. A collar 222 is rotatably supported on the 
crank 220, and a plurality of push rods 224 extend from 
the collar 222 to the rear walls 102 of the digging buck 
ets 94. One of the rear walls 102 is connected to the 
collar 222 by a rod 226 which is fixed to the collar 222. 
By this means the collar 222 is constrained for rotation 
with the digging wheel whereby the push rods 224 and 
226 function to positively actuate the rear walls 102 to 
the dumping position when their respective digging 
buckets are in the upper and rearward portion of their 
travel about the shaft 68 and to positively return the 
rearward walls 102 to the digging position when their 
respective digging buckets are in the lower and forward 
portion of their travel. 

Still another actuating system 228 is shown in FIG. 
10. The system 228 comprises a plurality of cams 230 
each fixed to one of the rear walls 102 of the digging 
buckets 94. The cams 230 are positioned for engage 
ment with a roller 232 which is supported on an arm 
234 that is fixed to the shaft 68. Each rear wall 102 is 
also provided with a spring 236 which functions to re 
turn the rear wall 102 to the digging position. Thus, 
upon rotation of a particular digging bucket to bring its 
cam 230 into engagement with the roller 232, the rear 
wall 102 of the digging bucket is actuated to the dump 
ing position. As soon as the cam 230 comes out of en 
gagement with the roller 232, the spring 236 returns 
the rear wall 102 to the digging position. 
Referring now to FIG. 11, an actuating system 238 is 

shown. The system 238 comprises a cam track 240 
which is supported on the shaft 68 and which is fixed 
against rotation with respect thereto. The rear wall 102 
of each digging bucket 94 is equipped with a cam fol 
lower 242 including a roller 244 mounted in the cam 
track 240. The shape of the cam track 240 is such that 
each rear wall 102 is actuated to the dumping position 
when its digging bucket 94 is in the upper and rearward 
portion of its rotation about the shaft 68 and is returned 
to the digging position when its respective bucket 94 is 
in the lower and forward portion of its rotation. 
Yet another actuating system 246 is shown in FIG. 

12. In accordance with the system 246 a pneumatic cyl 
inder 248 is provided for actuating the rear wall 102 of 
each digging bucket 94 between the digging and the 
dumping positions. Each pneumatic cylinder 248 is 
equipped with a valve 250 for controlling the flow of 
compressed air from a manifold 252 to the cylinder 
248. Each valve 250 is in turn equipped with a cam foll 
lower 254 which functions to open its respective valve 
whenever it is moved inwardly. 
The cylinders 248 and their respective valves 250 are 

mounted for rotation about the shaft 68 with the dig 
ging buckets 94 comprising the excavating wheels. A 
cam 256 is supported in fixed relation to the shaft 68. 
Thus, as each digging bucket rotates in alignment with 
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8 
the cam 256, its respective cam follower 254 is actu 
ated by the cam 256. This operates the corresponding 
valve 250 to admit compressed air to its pneumatic cyl 
inder 248, whereupon the rear wall 102 is actuated to 
the dumping position. In a particular arrangement 
shown, the rear walls 102 of the digging buckets 94 are 
returned to the digging position by individual springs 
258. However, it will be understood that the actuating 
system 246 may be modified to provide for return of 
the rear walls 102 under pneumatic action, if desired. 
it will be further understood that the cylinders 248 can 
comprise hydraulic cylinders rather than pneumatic 
cylinders. 

Referring now to FIG. 13, an excavating and loading 
system 20' comprising a second embodiment of the in 
vention is shown. The excavating and loading system 
20' is similar to the excavating and loading system 20 
described hereinbefore in that it comprises a vehicle 
22', an excavating system 50', and a loading system 
110'. One difference between the system 20 and the 
system 20' is that the first and second engines 30 and 
60 of the system 20 are replaced with electric motors 
30' and 60' in the system 20'. Another difference is 
that the electric motor 60' is positioned in a forward 
location and in that the angular positioning of the exca 
vating system 50' is controlled by hydraulic cylinders 
56 which are arranged somewhat differently from the 
hydraulic cylinders 56 of the excavating and loading 
system 20. This permits the cylinders 56' to pivot the 
excavating system 50' to points above and below the 
highest and lowest points on the remainder of the exca 
vating system 20' and thereby adapts the excavating 
and loading system 20' to tunneling operations. The 
use of the excavating and loading system 20' in tunnel 
ing operations is further facilitated by the use of the 
electric motors 30' and 60' whereby the emission of 
dangerous exhaust gases is completely eliminated. 
From the foregoing it will be understood that the 

present invention comprises an excavating and loading 
system including an excavating wheel assembly 
mounted at one end of the vehicle and a conveyor 
which extends upwardly from a material receiving por 
tion adjacent the wheel to a material delivery portion 
at the opposite end of the vehicle. The use of the inven 
tion is advantageous over prior art systems in that an 
excavating and loading system incorporating the inven 
tion can be constructed at lower cost and yet has 
greater capacity than is the case with the various prior 
art excavating and loading systems. Furthermore, an 
excavating and loading system incorporating the pres 
ent invention is adapted to provide a finished grade in 
a single pass and thereby eliminates the need for auxili 
ary finishing equipment of the type that has heretofore 
been required to complete excavations made by an ex 
cavating and loading system. 
More specifically, one of the major advantages in the 

use of the present invention involves the width of the 
excavating wheel assembly which is in excess of that of 
the remainder of the system. This feature in combina 
tion with the rearward or outward unloading of the dig 
ging buckets permits operation of an excavating and 
loading system incorporating the invention to form a 
ditch having a depth equal to the diameter of the exca 
vating wheel assembly. Also, structure may be secured 
to the excavating wheel assembly for rotation therewith 
to form tapered side walls on such a ditch. Both of 
these operational modes are impossible in the case of 
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a machine having either supporting structure or loading 
apparatus positioned laterally of the excavating wheel. 
Although preferred embodiments of the invention 

have been illustrated in the Drawings and described in 
the foregoing specification, it will be understood that 
the invention is not limited to the embodiments dis 
closed, but is capable of rearrangement, modification, 
and substitution of parts and elements without depart 
ing from the spirit of the invention. 
What is claimed is: 
1. An excavating and loading system comprising: 
an excavating wheel assembly comprising axle means 
and at least two rigid excavating wheels rotatably 
mounted cantilever on and supported on the axle 
means, said excavating wheel assembly having a 
width at least equal to the widest portion of the re 
mainder of the system; 

each of said excavating wheels including a plurality 
of digging buckets located immediately adjacent 
one another to define the entire circumference of 
the excavating wheel, each bucket having a cutting 
edge which extends to a stationary wall, and a wall 
mounted for pivotal movement from a material re 
ceiving position to a material dumping position; 

supporting and housing means extending between the 
excavating wheels and connected to the axle means 
for supporting the excavating wheel assembly, 

each of said digging buckets extending continuously 
between a side wall thereof located immediately 
adjacent to the supporting means and a side wall 
thereof defining one end of the excavating wheel 
assembly; 

drive means extending through the supporting and 
housing means for rotating the excavating wheels 
so that the digging buckets follow a circular path; 

means located within the margins of the excavating 
wheel assembly and responsive to rotation of the 
excavating wheels for positively pivoting the mov 
able wall of each digging bucket of the excavating 
wheels to the material receiving position when the 
bucket is in the lower and forward portion of the 
path and for positively pivoting the movable wall to 
the material dumping position when the bucket is 
in the upper and rearward portion of the path; 

a vehicle for supporting and manipulating the exca 
vating wheel supporting means and thereby posi 
tioning the excavating wheel assembly in engage 
ment with material to be excavated; and 

conveyor means mounted on the vehicle entirely be 
hind the excavating wheel assembly for movement 
around a course including a relatively low portion 
positioned to receive material from the digging 
buckets of the excavating wheels upon the posi 
tioning of the movable walls of the buckets in the 
material dumping position and a relatively high ma 
terial delivery portion located rearwardly on the 
vehicle from the low portion. 

2. The excavating and loading system according to 
claim 1 wherein the excavating wheel assembly is fur 
ther characterized by a third rigid excavating wheel po 
sitioned between the said at least two excavating 
wheels and rotatably supported on the axle means. 

3. The excavating and loading system according to 
claim 2 wherein the conveyor means receives exca 
vated material directly from the center excavating 
wheel and further including means positioned on the 
vehicle behind the excavating wheel assembly to re 
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10 
ceive excavated material from the digging buckets of 
the outside excavating wheels upon positioning of the 
movable walls of the digging buckets in the material 
dumping position and for directing the material to the 
conveyor means. 

4. The excavating and loading system according to 
claim 1 further including a third excavating wheel sup 
ported on the axle means between the two cantilever 
supported excavating wheels and wherein the excavat 
ing wheel supporting and driving means comprises 
spaced, parallel excavating wheel supporting and driv 
ing means extending between the center and the two 
side excavating wheels. 

5. The excavating and loading system according to 
claim 4 wherein the conveyor means receives material 
from the center excavating wheel and further including 
means mounted on the vehicle behind the excavating 
wheel means for receiving material from the two side 
excavating wheels and for directing the material to the 
conveyor means for transportation thereby to the dis 
charge point. 

6. The excavating and loading system according to 
claim 1 further including a conveyor frame supported 
on the main frame of the vehicle and extending angu 
larly upwardly with respect thereto to define a course 
of the conveyor means, means supporting the upper 
portion of the conveyor frame for pivotal movement 
with respect to the lower portion thereof, an auxiliary 
conveyor supported at the rear end of the system for 
receiving material from the conveyor means, and 
means supporting the auxiliary conveyor for pivotal 
movement about a vertical axis. 

7. The excavating and loading system according to 
claim 1 further including a ballast system comprising a 
plurality of tanks positioned at spaced points on the ve 
hicle and means for selectively pumping liquid between 
the tanks. 

8. The excavating and loading system according to 
claim 1 wherein the movable wall pivoting means com 
prises: 
a plurality of push rods each connected at one end to 
the movable wall of one of the buckets; 

a chain interconnecting the ends of the push rods re 
mote from the movable walls; and 

a member fixedly supported at a point over the mate 
rial receiving portion of the conveyor means for co 
operation with each push rod to move the corre 
sponding movable wall to the material dumping po 
Stilon. 

9. The excavating and loading system according to 
claim 1 wherein the movable wall pivoting means com 
prises: 
a plurality of push rods each connected at one end to 
the movable wall of one of the buckets; 

a collar connected to the ends of the push rods re 
mote from the movable walls; 

means constraining the push rods to rotation with the 
buckets; and 

means rotatably supporting the collar at a point offset 
from the axis of rotation of the buckets and thereby 
actuating the push rods to pivot the movable walls 
to the material dumping position when their re 
spective buckets are positioned over the material 
receiving portion of the conveyor means. 

10. The excavating and loading system according to 
claim 1 wherein the movable wall pivoting means com 
prises: 
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a spring connected to each movable wall for normally 
positioning the movable wall in the material receiv 
ing position; 

a cam mounted on each movable wall; and 
means positioned over the material receiving portion 
of the conveyor means for cooperation with the 
cams on the movable walls to pivot the movable 
walls to the material dumping position against the 
action of the springs. 

11. The excavating and loading system according to 
claim 1 wherein the movable wall pivoting means fur 
ther comprises: 
a cam track disposed around the axis of rotation of 

the buckets; and 
a plurality of cam followers each connected to one of 

the movable walls and each operatively engaged 
with the cam track for actuation thereby to pivot 
the movable walls between the material receiving 
and the material dumping positions. 

12. The excavating and loading system according to 
claim 1 wherein the movable wall pivoting means conn 
prises: 
a plurality of cylinders each connected to one of the 
movable walls for actuation under fluid pressure to 
pivot the movable walls to the material dumping 
position; and 

valve means for controlling the actuation of the cylin 
ders in accordance with the rotational positioning 
of the digging buckets. 

13. The excavating and loading system according to 
claim 1 further including: 

auxiliary conveyor means mounted on the vehicle for 
receiving excavated material from the conveyor 
means and mounted for pivotal movement about a 
vertical axis, 

a plurality of ballast tanks, and 
means for selectively directing liquid between the 

ballast tanks to counterbalance the weight of the 
auxiliary conveyor means. 

14. The excavating and loading system according to 
claim 13 wherein the vehicle further comprises: 
a frame; 
means supporting the frame for movement along a 

surface; and 
an engine for actuating the supporting means to pro 

pel the vehicle and for actuating the conveyor 
means and the auxiliary conveyor means; 

and wherein the ballast tanks are further character 
ized by four ballast tanks positioned at forward and 
rearward positions on opposite sides of the frame. 

15. The excavating and loading system according to 
claim 14 wherein the excavating wheel means is posi 
tioned at one end of the frame, wherein the conveyor 
means extends rearwardly from the frame between the 
ballast tanks, and wherein the auxiliary conveyor 
means is positioned at the opposite end of the frame 
from the excavating wheel means. 

16. The excavating system according to claim 1 
wherein the conveyor means comprises a pair of cross 
conveyors mounted on the vehicle adjacent the exca 
vating wheels for receiving material from the excavat 
ing wheels and for transporting the material inwardly 
and a conveyor centrally disposed on the vehicle for re 
ceiving material from the cross conveyors and from the 
excavating wheels and for transporting the material an 
gularly upwardly to a discharge point at the opposite 
end of the vehicle from the excavating wheels. 

5. 
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12 
17. An excavating and loading system comprising: 
an excavating wheel assembly comprising axle means 
and three rigid excavating wheels rotatably sup 
ported on the axle means, said excavating wheel 
assembly having a width at least equal to the widest 
portion of the remainder of the system; 

each of said excavating wheels including a plurality 
of digging buckets, each bucket having a cutting 
edge which extends to a stationary wall, and a wall 
mounted for pivotal movement from a material re 
ceiving position to a material dumping position; 

supporting and housing means extending between the 
excavating wheels and connected to the axle means 
for supporting the excavating wheel assembly; 

said three excavating wheels including a center exca 
vating wheel comprising digging buckets spanning 
continuously between points immediately adjacent 
to the supporting and housing means and two side 
excavating wheels each comprising digging buckets 
spanning continuously from points immediately ad 
jacent to the supporting and housing means to 
points defining the outer ends of the excavating 
wheel assembly; 

means including a drive mechanism extending 
through the supporting and housing means for ro 
tating the excavating wheels so that the digging 
buckets follow a circular path; 

means located within the margins of the excavating 
wheel assembly and responsive to rotation of the 
excavating wheels for positively pivoting the mov 
able wall of each bucket of the excavating wheels 
to the material receiving position when the bucket 
is in the lower and forward portion of the path and 
for positively pivoting the movable wall to the ma 
terial dumping position when the bucket is in the 
upper and rearward portion of the path; 

a vehicle for supporting and manipulating the exca 
vating wheel supporting means and thereby posi 
tioning the excavating wheel assembly in engage 
ment with material to be excavated; 

conveyor means mounted on the vehicle behind the 
excavating wheel for movement around a course 
including a relatively low portion positioned to re 
ceive material from each digging bucket of the cen 
ter excavating wheel upon the positioning of the 
movable wall of the bucket in the material dumping 
position and a relatively high material delivery por 
tion located rearwardly on the vehicle from the 
lower portion; and 

means positioned on the vehicle behind the excavat 
ing wheel assembly to receive material from each 
digging bucket of the outside excavating wheels 
upon the positioning of the movable wall of the 
bucket in the material dumping position and for di 
recting the material to the conveyor means. 

18. The excavating and loading system according to 
claim 17 wherein the conveyor means is further charac 
terized by a conveyor frame mounted on the vehicle 
and extending generally angularly upwardly with re 
spect thereto to define the course of the conveyor 
means and including a lower fixedly supported portion 
and an upper portion mounted for pivotal movement 
about a horizontal axis. 

19. The excavating and loading system according to 
claim 17 further including an auxiliary conveyor 
mounted beneath the high delivery portion of the con 
veyor means for receiving material therefrom, and 
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means for selectively pivoting the auxiliary conveyor 
about a vertical axis. 
20. The excavating and loading system according to 

claim 17 wherein the vehicle comprises: 
a main frame; 
a plurality of pneumatic tired wheels for supporting 
the main frame; and 

an engine mounted on the main frame for propelling 
the system by means of the wheels and for actuat 
ing the conveyor means independently of the oper 
ation of the excavating wheel supporting and rotat 
ing means. 

21. The excavating and loading system according to 
claim 17 further including a conveyor frame supported 
on the main frame of the vehicle and extending angu 
larly upwardly with respect thereto to define a course 
of the conveyor means, means supporting the upper 
portion of the conveyor frame for pivotal movement 
with respect to the lower portion thereof, an auxiliary 
conveyor supported at the rear end of the system for 
receiving material from the conveyor means, and 
means supporting the auxiliary conveyor for pivotal 
movement about a vertical axis. 
22. The excavating and loading system according to 

claim 21 further including a ballast system comprising 
a plurality of tanks positioned at spaced points on the 
vehicle and means for selectively pumping liquid be 
tween the tanks and thereby counterbalancing the 
weight of the auxiliary conveyor. 
23. The excavating and loading system according to 

claim 17 wherein the movable wall pivoting means 
comprises: 
a plurality of push rods each connected at one end to 
the movable wall of one of the buckets, 

a chain interconnecting the ends of the push rods re 
mote from the movable walls, and 

a member fixedly supported at a point over the mate 
rial receiving portion of the conveyor means for co 
operation with each push rod to move the corre 
sponding movable wall to the material dumping po 
sition. 

24. The excavating and loading system according to 
claim 17 wherein the movable wall pivoting means 
comprises: 
a plurality of push rods each connected at one end to 
the movable wall of one of the buckets; 

a collar connected to the ends of the push rods re 
mote from the movable walls; 

means constraining the push rods to rotation with the 
buckets, and 

means rotatably supporting the collar at a point offset 
from the axis of rotation of the buckets and thereby 
actuating the push rods to pivot the movable walls 
to the material dumping position when their re 
spective buckets are positioned over the material 
receiving portion of the conveyor means. 

25. The excavating and loading system according to 
claim 17 wherein the movable wall pivoting means 
comprises: 
a spring connected to each movable wall for normally 

positioning the movable wall in the material receiv 
ing position; 

a cam mounted on each movable wall; and 
means positioned over the material receiving portion 
of the conveyor means for cooperation with the 
cams on the movable walls to pivot the movable 

14 
walls to the material dumping position against the 
action of the springs. 

26. The excavating and loading system according to 
claim 17 wherein the movable wall pivoting means fur 

5 ther comprises: 
a cam track disposed around the axis of rotation of 

the buckets; and 
a plurality of cam followers each connected to one of 
the movable walls and each operatively engaged 
with the cam track for actuation thereby to pivot 
the movable walls between the material receiving 
and the material dumping positions. 

27. The excavating and loading system according to 
claim 17 wherein the movable wall pivoting means 

15 comprises: 
a plurality of cylinders each connected to one of the 
movable walls for actuation under fluid pressure to 
pivot the movable walls to the material dumping 
position; and 

valve means for controlling the actuation of the cylin 
ders in accordance with the rotational positioning 
of the digging buckets. 

28. The excavating and loading system according to 
claim 17 further including: 

O 

20 

25 auxiliary conveyor means mounted for pivotal move 
ment about a vertical axis, and 

ballast means for selective actuation to counterbal 
ance the auxiliary conveyor means. 

30 29. The excavating and loading system according to 
claim 28 wherein the vehicle further comprises: 
a frame; 
means supporting the frame for movement along a 

surface; and 
an engine for actuating the supporting means to pro 

35 pel the vehicle and for actuating the conveyor 
means and the auxiliory conveyor means; 

and wherein the ballast means is further character 
ized by four ballast tanks positioned at forward and 

40 rearward positions on opposite sides of the frame. 
30. The excavating and loading system according to 

claim 29 wherein the excavating wheel means is posi 
tioned at one end of the frame, wherein the conveyor 
means extends rearwardly from the frame between the 
ballast tanks, and wherein the auxiliary conveyor 
means is positioned at the opposite end of the frame 
from the excavating wheel means. 
31. The excavating and loading system according to 

claim 18 wherein the means for directing material from 
the two outside excavating wheels to the conveyor 
means includes cross conveyors for transporting exca 
vated material inwardly to the conveyor means. 
32. An excavating and loading system comprising: 
vehicle means having a main frame and adapted for 
movement over a surface and having a predeter 
mined length and a predetermined width; 

excavating wheel means mounted at the front end of 
the vehicle means for rotation about an axis ex 
tending parallel to the width and perpendicular to 
the length of the vehicle; 

said excavating wheel means comprising axle means, 
two rigid side excavating wheels mounted cantile 
ver on the axle means and comprising the outer 
most structural components of the excavating and 
loading system, a third rigid excavating wheel sup 
ported on the axle means and extending between 
the two side excavating wheels and spaced, parallel 
excavating wheel supporting and having means ex 
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tending between the center and the two side exca 
vating wheels; 

means including a drive mechanism extending 
through the supporting and housing means for ro 
tating the excavating wheels so that the digging 
buckets follow a circular path; 

each of said excavating wheels further comprising a 
plurality of digging buckets with the digging buck 
ets of the side excavating wheels spanning continu 
ously from the outer ends of the excavating wheel 
means to points immediately adjacent the support 
ing and housing means and with the digging buck 
ets of the center excavating wheel spanning contin 
uously between points immediately adjacent the 
two supporting and housing means, 

the digging buckets each comprising a rear wall 
mounted for movement between a material receiv 
ing position and a material discharging position; 

means located within the margins of the excavating 
wheel means and responsive to rotation of the ex 
cavating wheel means relative to the vehicle for 
first positively actuating the movable wall of each 
digging bucket to the material receiving position 
and for subsequently positively actuating the mov 
able wall of each digging bucket to the material dis 
charging position, 

conveyor means mounted on the vehicle behind the 
excavating wheel means for receiving material 
from the center excavating wheel and for carrying 
the material upwardly and rearwardly to a dis 
charge point at the rear end of the vehicle, and 

means mounted on the vehicle behind the excavating 
wheel means for receiving material from the two 
side excavating wheels and for directing the mate 
rial to the conveyor means for transportation 
thereby to the discharge point. 

33. The excavating and loading system according to 
claim 32 wherein the movable wall actuating means 
comprises: 

a plurality of push rods each connected at one end to 
the movable wall of one of the buckets; 

a chain interconnecting the ends of the push rods re 
mote from the movable walls; and 

a member fixedly supported at a point over the mate 
rial receiving portion of the conveyor means for co 
operation with each push rod to move the corre 
sponding movable wall to the material dumping po 
sition. 

34. The excavating and loading system according to 
claim 32 wherein the movable wall actuating means 
comprises: 
a plurality of push rods each connected at one end to 

the movable wall of one of the buckets, 
a collar connected to the ends of the push rods re 
mote from the movable walls, 

means constraining the push rods to rotation with the 
buckets, and 

means rotatably supporting the collar at a point offset 
from the axis of rotation of the buckets and thereby 
actuating the push rods to pivot the movable walls 
to the material dumping position when their re 
spective buckets are positioned over the material 
receiving portion of the conveyor means. 

35. The excavating and loading system according to 
claim 32 wherein the movable wall actuating means 
comprises: 

1( 
a spring connected to each movable wall for normally 

positioning the movable wall in the material receiv 
ing position; 

a cam mounted on each movable wall; and 
5 means positioned over the material receiving portion 

of the conveyor means for cooperation with the 
cams on the movable walls to pivot the movable 
walls to the material dumping position against the 
action of the springs. 

36. The excavating and loading system according to 
claim 32 wherein the movable wall actuating means 
further comprises: 
a cam track disposed around the axis of rotation of 

the buckets, and 
a plurality of cam followers each connected to one of 
the movable walls and each operatively engaged 
with the cam track for actuation thereby to pivot 
the movable walls between the material receiving 
and the material dumping positions. 

37. The excavating and loading system according to 
claim 32 wherein the movable wall actuating means 
comprises: 
a plurality of cylinders each connected to one of the 
movable walls for actuation under fluid pressure to 
pivot the movable walls to the material dumping 
position; and 

valve means for controlling the actuation of the cylin 
ders in accordance with the rotational positioning 
of the digging buckets. 

38. The excavating and loading system according to 
claim 32 further including a conveyor frame supported 
on the main frame of the vehicle and extending angu 
larly upwardly with respect thereto to define a course 
of the conveyor means, an auxiliary conveyor sup 
ported at the rear end of the system for receiving mate 
rial from the conveyor means, and means supporting 
the auxiliary conveyor for pivotal movement about a 
vertical axis. 

39. The excavating and loading system according to 
claim 28 further including a ballast system comprising 
a plurality of tanks positioned at spaced points on the 
vehicle and means for selectively pumping liquid be 
tween the tanks and thereby counterbalancing the 
weight of the auxiliary conveyor. 
40. The excavating and loading system according to 

claim 32 further including an auxiliary conveyor for re 
ceiving excavated material from the conveyor means 
and supported for pivotal movement about a vertical 
axis to control the point of discharge of the material. 

41. The excavating and loading system according to 
claim 40 further including stringer conveyor means 
mounted on the auxiliary conveyor and means for se 
lectively positioning the stringer conveyor means so 
that material is either discharged directly from the aux 
iliary conveyor or is received from the auxiliary con 
veyor by the stringer conveyor means. 
42. The excavating and loading system according to 

claim 40 wherein the vehicle further comprises: 
a frame; 
means supporting the frame for movement along a 

surface; and 
an engine for actuating the supporting means to pro 

pel the vehicle and for actuating the conveyor 
means and the auxiliary conveyor; 

and ballast means including ballast tanks positioned 
at forward and rearward positions on opposite sides 
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of the frame for selective actuation to counterbal 
ance the auxiliary conveyor. 

43. The excavating system according to claim 32 
wherein the means for directing excavated material to 
the conveyor means comprises a pair of cross convey 
ors mounted on the vehicle adjacent the excavating 
wheels for receiving material from the side excavating 
wheels and for transporting the material inwardly and 
wherein the conveyor means includes a conveyor cen 
trally disposed on the vehicle for receiving material 
from the cross conveyors and from the center excavat 
ing wheel and for transporting the material angularly 
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18 
upwardly to a discharge point at the opposite end of the 
vehicle from the excavating wheels. 
44. The excavating and loading system according to 

claim 32 wherein the vehicle is further characterized 
by: 
a frame; 
a plurality of rubber tired wheels supporting the 
frame for transporting the vehicle over a surface; 

an engine mounted on the frame, and 
means driven by the engine for actuating the rubber 

tired wheels to propel the vehicle over the surface. 
sk >k sk. k. k. 
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