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DITCHING MACHINE 
Elmer L. Tunsen and Clarence A. Rasmussen, 
Modesto, Calif.; said Tunsen assignor to said 
Rasmussen 

Application February 27, 1939, serial No. 258,643 
6 Claims. 

This invention relates to ditching machines 
and particularly to one intended for use in dig 
ging a ditch the lower portion of which serves 
as the form for the bottom half of a concrete 
pipe, which is formed by pouring the concrete di 
rectly into the ditch. 
Such a pipe is intended to be round, and one 

object of our invention is to provide a digger 
Which Will form the lower half of the ditch to a 
true semicircular shape. 
In laying such a poured pipe line, it is requi 

site that the bore of the pipe shall be maintained 
at a certain dimension and that the thickness 
of the pipe shall also be maintained at a certain 
definite dimension. 
Another object of our invention therefore is to 

provide a digger for the purpose which will main 
tain the desired accuracy as to width, depth and 
the circular bottom form of the ditch at all times, 
and without any checking up ever being neces 
Sary. It is also an object to provide for the con 
tinuous removal of the dirt as it is dug or ex 
cavated, and the depositing of such dirt well to 
One side of the machine and ditch. 

Also, the digger is rapid in operation, and Will 
work effectively in any type of soil. 
A further object of the invention is to pro 

duce a simple and inexpensive device and yet one 
which will be exceedingly effective for the pur 
pose for which it is designed. 
Thes objects We accomplish by means of such 

structure and relative arrangement of parts as 
Will fully appear by a perusal of the following 
Specification and claims, 
In the drawings similar characters of refer 

ence indicate corresponding parts in the several 
ViewS: . 

Figure 1 is a side elevation of our improved 
ditch digger shown as in operation in a ditch 
and as mounted in connection with a driving 
mechanism and a supporting vehicle. 

Figure 2 is an enlarged transverse section of 
the digger on line 2-2 of Fig. 1. - 

Figure 3 is a sectional plane on line 3-3 of 
Fig. 2, but showing the opposed digger arms in 
horizontal position. 

Referring now more particularly to the char 
acters of reference on the drawings, the essen 
tial features of our invention comprise a rigid, 
relatively short shaped shield or casing whose 
width is that of the ditch 2 to be dug, and 
whose lower portion is truly semicircular. The 
upstanding sides of the Casing, above the axis 
of the curved portion, are vertical and parallel 
and are of a height to extend above the top 

(C. 3-93) 
of the ditch, which is substantially as deep as it 
is wide, as plainly indicated in Fig. 2. 
The front of the casing is entirely open, while 

the back is closed by a plate 3. Projecting 
through this plate from behind and journaled 
in a fixed bearing 4 is a driven shaft 5, disposed 
coaxial With the curvature of the casing. This 
shaft extends to adjacent the front of the cas 
ing, and is there provided with a plurality of 
radial arms 6, preferably four in number. 

Fixed on the opposed ones of said arms adja 
cent their outer end are reversible cutting or 
Scraping blades T, disposed flat on said arms so 
that their width is radial with the shaft. The 
blades are set at an outward angle to the axis 
of the shaft in such a position that the outer 
most end of their cutting edge lies ahead of and 
outwardly of the inner periphery of the casing, 
or So as to excavate the dirt through a circular 
path whose outer periphery at the bottom, sub 
Stantially conforms to the outer peripheral line 
of the casing. 

Also fixed on all said arms radially inward of 
the cutters 7 are other non-angularly disposed 
reversible blades 8, adapted at their forward end 
to engage the vertical face of the dirt at the head 
of the ditch and excavate the dirt in circular 
paths. With a scraping action. 
Each cutter is relatively narrow, so as to cut a 

corresponding narrow circular swath, but all the 
cutters are arranged in such relatively staggered 
relation. On the various arms that the face of 
dirt Will be excavated in the form of a number 
of such narrow swaths, as indicated by the 
various circular lines 0 in Fig. 2, and without a 
radial break from the outermost cutters 7 to ad 
jacent, the central shaft. If desired, the hub of 
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the arms may be provided with a central cutter 
as indicated at 9. 
The circular path of cutting of the outer cut 

ters 8 will practically reach ground level at the 
top and center, leaving of course substantially 
triangular masses of dirt on each side at the 
top and untouched by the cutters, as indicated 
at . However, as Will be obvious, the straight 
sides of the casing, with the forward movement 
of the latter, shear through these triangular 
portions of dirt at the sides thereof, and due 
to their unsupported overhang, they then drop 
off of themselves. 
The casing, besides serving to shear and true 

the Walls of the ditch, also serves as a receptacle 
for the excavated dirt, preventing the same from 
falling into the finished ditch, and thus keep 
ing the ditch perfectly clean. s 
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In order to continuously remove the dirt from 

the casing, the arms 6, rearwardly of the cutters, 
are provided with radial paddles 2 which extend 
radially inward a certain distance from the inner 
periphery of the casing. 
These paddles sweep up and throw the dirt up 

the side of the casing toward which the paddles 
are turning and into the bottom of a housing 3 
mounted as a unit with the casing just above 
ground level. A rotary paddle unit 4 is turnably 
mounted on this housing on a horizontal axis, and 
engages the dirt as it is thrown upwardly by the 
paddles 2 and delivers such dirt onto an end 
less conveyor 5 of conventional form. This con 
veyor is also mounted as a unit. With the casing 
and housing and extends laterally a Suitable dis 
tance, so as to discharge onto the ground Well 
clear Of the ditch. 
The shaft 5, paddle unit and conveyor are all 

driven at a relatively high speed. By reason of 
this, the dirt is practically pulverized as it is ex 
cavated and it is thrown up by paddles 2 with 
sufficient velocity to cause it to enter housing 3 
and be acted on by paddle unit 8. 
In operation, besides the various shafts being 

driven in the proper direction, the digger as a 
whole must be moved along the ground, while 
maintaining shaft 5 as near to parallelism with 
the ground surface as is possible. In connection 
with the supporting of the digger necessary to ob 
tain the above results, it may also be desirable 
to set the digger at Various adjustable levels. 
The Support and adjustment of the digger may 

be accomplished in various ways, that shown here 
being illustrative. In this showing, the Casing 
above ground is vertically slidable between the 
side beams 6 of a chassis frame, which is sup 
ported from the ground outwardly of the beams 
by endless track units fit of conventional form 
and which may or may not be self-propelled. 
The digger casing is mounted in connection 

with the frame for vertical adjustment and SO 
as to maintain the shaft 5 parallel to the ground 
level at all times by means of parallel and Ver 
tically spaced compression arms 8 pivoted in 
connection with the casing at the back and ex 
tending rearwardly to pivotal connection with a 
depending frame member 9. An upstanding 
rack bar 20 is pivoted on each upper arm 8, and 
is engaged by a pinion 2 mounted in connection 
With an irreversible Worm control device 22. 

It will therefore be seen that by vertical move 
ment of the rack bars, the digger structure, to 
gether with the adjacent end of the conveyor 5, 
will be vertically adjusted. In order to relieve 
the digger of some of the weight of the conveyor 
without affecting the unitary association of the 
conveyor with housing 3 regardless of the level 
of the latter, the lower end of said conveyor may 

60 be pivotally mounted in connection with the 
housing and supported toward its outer end for 
movement laterally of the digger on a lateral 
arm unit 23 mounted rigid with the chassis frame 
as shown in Fig. 2. 
The chassis carries a suitable power plant Such 

as a gas engine indicated at 24. A drive connec 
tion 25 extends between the engine and the pivot 
point of the lower arm 8 with member 9, and 
another drive connection 26 extends between the 
lower end of connection 25 and the rear end of 
shaft, 5 at the forward pivot point of Said lower 
arm f 8. Auxiliary drives 27 of suitable type con 
nect shaft 5, behind the casing, with the rotary 
paddle unit A and conveyor 5 so that all ro 
tating parts move at predetermined synchronized 
speeds. 

2,218,222 
By means of a supporting and drive mechanism 

such as that above described, the chassis may 
be propelled or pulled ahead while maintaining 
the digger unit in the desired upstanding posi 
tion at all times, and all the rotating members 
of the digger will be driven without interference 
regardless of the vertical setting of the digger. 
From the foregoing description it Will be read 

ily Seen that We have produced such a device as 
substantially fulfills the objects of the invention 
as set forth herein. 
While this specification sets forth in detail 

the present and preferred construction of the de 
vice, still in practice such deviations from Such 
detail may be resorted to as do not form a de 
parture from the spirit of the invention, as de 
fined by the appended claims. 
Having thus described our invention, what we 

claim as new and useful and desire to Secure by 
Letters Patent is: 

1. A ditch digger including a rotary excavating 
unit having its axis horizontal and adapted to 
extend lengthwise of a ditch for engagement with 
the head Wall thereof and excavate a circular 
area, means to Support the unit for movement is 
along the ground and so that its center is below 
ground level and means provided with the unit 
to cut through the head-wall dirt above the hori 
ZOntal central plane of Said area, and tangent to 
the periphery thereof to the level of the top of 
Said circular area, and on both sides thereof. 

2. A ditch digger comprising a rotary excava 
tor adapted to excavate a circular area, means to 
mount the excavator for movement along the 
ground with its axis horizontal and so that it will 
operate on the head wall of the ditch, a casing 
mounted in connection with the rotary excavator 
behind and With its front edge adjacent the dirt 
engaging elements thereof; Said casing including 
a lower-portion concentric with the shaft and Sub 
stantially the same diameter as that of the ex 
cavator and Vertical Sides upstanding from and 
tangent to said lower portion. 

3. A ditch digger comprising a rotary excava 
tor adapted to excavate a circular area, means 
to mount the excavator for movement along the 
ground With its axis horizontal and so that it will 
operate on the head wall of the ditch, a casing 
mounted as a unit with and open to the excavator 
in position to receive the dirt as excavated, means 
to engage such dirt and throw the same upward 
ly, a conveyor extending laterally from the dig 
ger above ground level and means to engage such 
upwardly thrown dirt and deliver the same Onto 
the conveyor. - 

4. A ditch digger comprising a rotary excava 
tor adapted to excavate a circular area, means 
to mount the excavator for movement along the 
ground With its axis horizontal and so that it will 
operate on the head wall of the ditch, a casing 
mounted as a unit with and open to the excavator 
in position to receive the dirt as excavated and 
extending rearwardly from the excavator, the 
back of the casing being closed and its lower por 
tion being circular and concentric with the ex 
cavator, paddles disposed radially in said circular 
portion of the casing and mounted for rotation 
with the excavator So as to throw the dirt up 
One side of the casing from the bottom thereof, a 
housing in the casing on said side above and clear 
of the path of rotation of the paddles, said hous 
ing having a bottom opening through which Said 
upwardly thrown dirt passes, a conveyor leading 
laterally from the housing and a rotary paddle 
unit in the housing to engage the dirt thrown 
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2,218,222 3 
into the same from below and deliver such dirt diameter is substantially the same as the outer 
onto the conveyor. tdiameter of the lower portion of the casing. 

5. A ditch digger comprising a vertically dis- 6. A ditch digger comprising a rotary excavator 
posed U-shaped casing the lower portion of which to engage the head wall of the ditch being dug, 

5 is semicircular, means supporting the casing for a casing mounted as a unit. With and behind the 
movement along the ground so that said lower excayato it receive the dir, as excavated, a 
portion is below ground level with its axis par- thousing in the casing above the excavator and open to the casing, means in the casing to engage 
allel to the ground surface and a rotary excava- the dirt in the casing and deliver the same into 
tor mounted as a unit with the casing at the the housing, and additional means to engage the 10 
front end and disposed concentric with the lower dirt as delivered into the housing and remove 
'portion thereof; Said excavator including cutting such dirt and deposit the same on the ground to 
'elements extending radially out to engage the one side of the digger. 
'dirt ahead of but adjacent the casing and ex- ELMER, L, TUNSEN. 

5 cavate the dirt along a circular path whose outer CLARENCE A. RASMUSSEN. 
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