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3,280,487 
DTCHNG MACHNE 

Robert Thomas, P.O. Box22331, Houston, Tex, and Sey 
mour Or?ofsky, % Columbia Gas Service Corp., 120 E. 
41st St., New York, N.Y. 

Filed Aug. 2, 1963, Ser. No. 299,629 
3 Claims. (Cl. 37–190) 

This invention relates to a method and apparatus for 
digging a ditch in the earth for the laying of a pipeline 
or other conduit. 

In the conventional ditching machine, a bucket wheel 
equipped with a plurality of buckets is rotated while 
maintained in engagement with the ground to cause each 
bucket to dig away suficient dirt to fil itself after which 
the bucket moves over a conveyor belt where the dirt it 
carries is dumped. In the past, it has been considered 
mecessary to rotate the bucket wheel rather slowly so that 
the buckets could dig and be filled with dirt, and to al 
low the buckets to dump their load of dirt above the con 
veyor belt under the influence of grawity. Efforts to ro 
tate the bucket wheel at high rates of speed caused the 
buckets to "buck” as they dig causing the wheel to wibrate 
excessively. 

It is an object of this invention to provide a method 
of digging a ditch in the ground which allows the bucket 
wheel to be rotated rapidly thereby greatly increasing 
the amount of dirt the bucket wheel can remove in a 
given period of time. 

It is another object of this invention to provide a ditch 
ing machine which has a bucket wheel which can be ro 
tated at relatively high speeds without undue vibration 
or loss of stability. 

It is another object of this invention to provide a ditch 
ing machine which will dig at relatively high speeds and 
yet there will be a positive removal of dirt from the buck 
ets despite the rotation thereof at such high speeds that 
the dirt tends to remain therein due to centrifugal action. 

In the drawings: 
FIG. 1 is a view in side elevation of an embodiment 

of a ditching machine constructioned in accordance with 
this invention: 

FIG. 2 is a top plan view of the ditching machine in 
FIG. 1. 

FIG. 3 is a view partly in section and partly in ele 
vation of one of the buckets used on the bucket wheel of 
the ditching machine of FIG. 1 and FIG. 2 showing the 
bucket as it passes over the bucket cleaner mounted above 
the conveyor belt on the machine to clean the buckets 
of dirt as they pass over the conveyor belt; and 

FIG. 4 is a side view partly in elevation and partly 
im section of the bucket wheel of this invention showing 
how it is rotatably mounted and driven, and also show 
ing the manner that the cleaner shown in FIG. 3 passes 
through the buckets carried by the bucket wheel to de 
fect the dirt carried by the buckets onto the conveyor 
belt which carries the dirt to the side of the machine. 

In accordance with this invention, it has been discov 
ered that centrifugal force can be used to advantage to 
remove the dirt from the ditch by providing buckets 
which employ the centrifugal force produced by their 
rapid rotation to hold the dirt in the buckets. Further 
by using bottomless buckets, they can be made to dig 
continuously as long as they are in engagement with the 
ground because any dirt dug in excess of the internal 
Volume of a bucket will merely occupy the space between 
buckets rather than filling the bucket so as to prewent 
its further digging. Then by rotating the buckets rapidly 
enough, not only is the dirt in the buckets held therein 
but dirt between the buckets is carried along So that 
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there is a more or less continuous stream of dirt being 
lifted from the ditch. 
The large vibrations which would be expected from 

rotating the buckets at high speed are avoided by a novel 
arrangement for supporting the bucket wheel. Also con 
tributing to the unusual stability of the bucket wheel of 
this invention even though it is rotated at speeds consid 
erably above those of conventional bucket wheels, is the 
arrangement of the apparatus used to drive the wheel. 
The preferred arrangement for mounting and driving 

the bucket wheel is illustrated in FIGS. 1 and 4. FIG. 1 
show's the side view of a complete ditching machine con 
structed according to this invention. It consists of a 
crawler type tractor 10 having an engine 11 which is 
cantilevered in front of the tractor to counter-balance 
the weight of the bucket wheel assembly 12 which is 
cantilevered out from the back end thereof. Engine 11 
provides the power for not on?y moving the tractoralong 
the ground but also for raising and lowering the bucket 
wheelassembly and also for driving the bucket wheel and 
all of the warious equipment connected therewith. 
The bucket wheel assemb?y 12 is pivotally connected 

to the frame of the tractor by means of pin 13 so that 
the entire assemb?y can be raised or lowered by means 
of the hoisting line 4 and sheaves 15, 16 and 17. Hoist 
ing line 14 is connected to a roisting from (not shown) 
which is also driven by engine 11 so that by rotating 
the hoisting drum the line will cause the ditching machine 
to pivot around pin 13 and be raised or lowered relative 
to the ground lewel. 
The bucket wheel assembly is provided with a rigid 

frame 18 which supports the assembly. One end of 
the frame is pivotally supported by pin 13 and the other 
end is Supported by hoisting line 14 through sheaves 16. 
As best seen in FIG. 3, bucket wheel 19 consists of two 
annular ring members 19a, and 19b, which are spaced 
apart and parallel to each other. The two ring members 
are rotatably mounted on four spaced rollers 20a, 20b, 
20c and 20d. Rollers 20a, and 20d are rotatablymounted 
on frame 18 with the rollers 20b and 20c rotatably sup 
ported by sub-frame members 18a and 18b. The rollers 
are arranged to engage the inner periphery of the two 
ring members and hold them in parallel alignment so 
that they rotatearound a common axis. 

It will thus be seen that there is provided a plurality 
of means for rotatably supporting the bucket wheel and 
that these are distributed around the wheel in such a 
spacing that the reaction to the wheel digging is more or 
less evenly distributed among the warious supporting 
means. Thus rollers 20b act primarily to oppose the 
thrust of the wheel in an upward direction as brought 
about by the buckets beginning to dig in the bottom of 
the ditch. Rollers 20c and 20d primarily oppose the 
thrust of the wheel in a rearward direction due to the 
buckets digging into the transverse face of the ditch TF 
although roller 20c also exerts a downward component 
and roller 20d an upward component. Roller 20a is 
primarily an idler during the digging operation although 
it can help support some of the weight of the wheel and 
im any ewent, italso acts to stabilize the rear of the wheel 
against lateral whip orshimmy. 

Each ring member is also provided with gear teeth 
(not shown) adjacent its inner periphery to be engaged 
by sprockets. Each annular ring is driven by two sep 
arate sprockets which engage the gear teeth at spaced 
points. That is, sprockets 21c and 21d (FIG. 4) drive 
ring member 19b, whereas sprockets 21a and 21b (FIG. 
1) drive ring member 19a. 

In the embodiment illustrated in the drawings, each 
sprocket is driven by separate drive means. Thus as 
shown in FIG. 1, ring member 19a is driven by motors . 
22a and 22b which drive sprockets 21a and 22b through 
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drive be?ts 23a and 23b. By the same arrangement, an 
mular ring 19b is driven by motors 22c and 22d which 
drive sprockets 21c and 21d through drive belts 23c and 
23d. Thus, each sprocket is independently driven by a 
separate power source. In the preferred embodiment ilus 
trated, electric motors are used to drive the sprockets since 
they can be connected in parallel to the power source and 
the load will be evenly distributed to all four of the sprock 
ets. By providing power to each annular ring at two 
spaced points which results in the power being Supplied 
to the wheel at four separate points, there is produced a 
very smooth and even transmission of power to the wheel. 

Attached to the annular ring members 19a, and i9b 
are a plurality of bottomless buckets indicated generally 
by number 24. Each bucket is provided with a plurality 
of teeth 25 whichengage the earth and breakit away to 
ward the rotating bucket wheel. In the embodiment illus 
trated, the buckets comprise a curved or U-shaped mem 
ber which, when mounted on the bucket wheel with end 
24a attached to annular ring 19a, and end 24b attached to 
annular ring 19b, will curve outwardly from the wheel 
between the two annular ring members. Preferab?y the 
leading edge 24c of the bucket, which is the edge pro 
vided with teeth, 25, is spaced further away from the outer 
peripheral edge of the annular ring members than is the 
trailing edge 24d. This results in the buckets having a 
decreasing cross-sectional area through them from their 
front to their rear. This provides a slight wedging action 
of the dirt removed by the bucket as it travels through the 
bucket and tends to help hold the dirt in the bucket even 
though it has no bottom. Further, by spacing leading of 
cutting edge 24c fartheraway from the wheel than trail 
ing edge 24d, the outside surface of the bucket makes an 
angle with the surface of the ground which provides relief 
for the cutting edge of the bucket. 

Also mounted on frame 18 of the trenching mechanism 
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is conveyor belt 27 which is mounted on rollers (not 
shown) and driven by electric motor 28 through drive 
mechanism 29. This conveyor belt is located to receive 
the dirt carried out of the ditch by the bucket wheel and 
to carry the dirt to the side of the ditch where it is de 
posited in position to be placed back in the ditch when 
the time comes to fill the same. 

Also mounted on frame 18 and located above conveyor 
belt 27 is bucket cleaner 30, which in the embodiment 
ilustrated, consists of a curved member shaped so that 
it will pass through buckets 24 as they rotate with the 
bucket wheel 18 and stop the forward movement of the 
dirt being held in the bucket by centrifugal force causing 
it to fal downwardly onto the moving conveyor belt. 
The cleaner preferably passes through the buckets with a 
minimum of clearance so that as much of the dirtas 
possible can be removed from the buckets. In its pre 
ferred form the dirt removing means, i.e. cleaner 33, is 
generally U-shaped and is open at its front and rear with 
its front edge lying proximate and parallel to the interior 
surface of the bucket passing over it. Preferably the U 
shaped memberis inclined with respect to the inner sur 
face of the bucketas is best shown in FIG. 4. This causes 
the dirt to be deflected downward?y to the conveyor 27. 
Frame 18 akso supports arcuate plate 31 which is lo 

cated between the annular ring members of the bucket 
wheel to keep the dirt carried by the bucket wheel Upward 
from the trench to a point above the conveyor belt from 
falling inwardly into the inside of the bucket wheel. 
The plate substantially fills the space between the 

annularring and extends preferably from the point where 
the buckets start digging to a point above the conveyor 
belt. This plate also provides a fourth side to the buckets 
which helps wedge the dirt in the buckets as the dirt flows 
through them from the cutting edge of the buckets. 

In operation, the bucket wheel is rotated by the four 
sprockets 20 powered by electric motors 22 and lowered 
downwardly by means of hoisting lines 14 until it reaches 
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the proper depth below the surface of the earth. At this 
point the tractor 19 begins to move forward at the proper 
speed determined by the ability of the bucket wheel to 
remove the dirt while continuing to rotate the bucket 
wheel in a. clockwise direction when observing the wheel 
from the position shown in FIG. 1. The proper speed 
for the bucket wheel wili depend upon its size, etc.; how 
ever, it should be suficient to provide enough centrifugal 
force to hold the loosened dirt in the buckets. Thus, as 
each bucket in engagement with the ground, it will loosem 
the earth and cause a continuous stream of dirt to flow 
into it. This dirt will tend to be held in the bucket by 
centrifugal force if the wheel is rotating fast enough and 

i it will also tend to wedge in the bucket between the sides 
of the bucket and plate 31. These centrifugal holding 
forces are not great and if the bucket digs excess dirt 
which is forced into the bucket, some of the dirt at the 
rear of the bucket will be pushed out. Im actual practice, 
ditching machines constructed and operated in accord 
ance with this invention produce a continuous stream 
of dirt from the bucket wheel to the conveyor belt. Thus 
the dirtwhich falls from the rear of the bucket is caught 
up as a part of the continuous stream and by spacing 
the buckets relatively close, the dirt between them will 
*bridge” to some extent so that most of it will be re 
tained aginst being thrown out by centrifugal force: 

- In the embodiment ilustrated, each individual sprocket 
which is used to drive the annular ring members of the 
bucket wheel are independently driven. This would not 
necessarily have to be the case as one motor could be 
used to drive two sprockets or one motor couid be used 
to drive all four sprockets; howewer, in the preferred 
form as indicated above particularlywhere electric motors 
are the source of power, each sprocket is independently 
driven. 
The invention having been described, what is claimed 

S: 

1. A machine for digging a ditch in the ground, in 
cluding, a bucket wheel having two spaced annular 
members, a plurality of buckets carried by the wheel to 
engage the ground and dig a ditch therein; first and Sec 
ond roller means supporting the wheel respectively on the 
upper forward and rear quadrants of the wheel, third 
roller means engaging the wheel at the bottom thereof, 
fourth roller means engaging the wheel between the first 
and third roller means, the first, third and fourth roller 
means taking the major part of the thrust of the wheel 
caused by the digging of the buckets into the earth; and 
two driven members engaging each annular member re 
spectively in said upper forward and rear quadrants of 
the annular member for rotating the annular members. 

2. Aditching machine having a wheel including two 
spaced annular members, means for rotatably support 
ing the wheel including at least four rotatably mounted 
members supportingeach annular member at four spaced 
points; two driven members engaging each annular mem: 
ber, driving means for independenty driving each of 
the driven members for rotating the annular members 
on the support members, and a plurality of buckets car 
ried by the wheel to engage the ground and dig a ditch 
therein, said buckets comprising a member extending be 
tween and connected to the two annular members of the 
wheel with said bucket member being curved outwardly 
away from the wheel and being open at its front and back 
and with its leading edge spaced farther from the wheel 
than the trailing edge to provide a bucket having an 
opening therethrough of decreasing cross-Sectional area. 

3. The ditching machine of claim 2 further provided 
with means for cleaning the bucket, comprising a sta 
tionary member positioned to pass through the bucket 
as the wheel is rotated and after the bucket has moved 
out ofengagement with the ground. 

(References on following page) 
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