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UNITED STATES PATENT OFFICE. 
WILLIAM. I. SHORT, OF QUINCY, ILLINOIS. 

DITCHING AND GRADING WIACHINE. 

935,240. 
Application filed March 26, 1908. 

To ail whom it may concern: 
Be it known that I, WILLIAM. I. SHORT, a 

citizen of the United States, residing at 
Quincy, in the county of Adams and State 
of Illinois, have invented certain new and 
useful improvements in Ditching and Grad 
ing Machines; and I do hereby declare the 
following to be a full, clear, and exact de 
scription of the invention, such as will en 
able others skilled in the art to which it 
appertains to make and use the Same. 
This invention relates to new and useful 

improvements in excavating machines and 
it has primarily for its object to provide a 
novel device of this character for forming 
embankments such as required in the con 
struction of levees, drainage ditches, rail 
road grading and the like. 

It is furthermore an object of the inven 
tion to provide a novel device of this char 
acter wherein the angle of the embankment 
being formed can be varied to meet the re quirements of practice. 

It is also an object of this invention to 
provide a novel device of this character elm 
ploving a cutting mechanism and a shovel S s 

mechanism, said shovel mechanism being 
connected to and operated by the cutting 
mechanism. 

It is also an object of the invention to 
provide a novel device of this character con 
taining means whereby the embankment can 
be formed either to the right or left of the 
machine as may be required. 

It is also an object of the invention to 
provide a novel device of this character 
wherein the cutting mechanism can be ad 
justed for various depths. 

It is also an object of the invention to 
provide a novel device of this character 
which has its cutting mechanism arranged 
at the rear of the machine. 
The invention also has for its object to 

provide a novel device of this character 
which is caused to travel forward auto 
matically, the mechanism for imparting the 
movement to the machine being under con 
trol of the cutting mechanism. 

It is furthermore an object of the inven 
tion to provide in combination with a device 
of this character novel means whereby the 
speed of travel of the machine forward may 
be controlled. 

It is also an object of the invention to 
provide a novel device of this character em 
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being caused to operate in unison by mech 
anism connected to the cutting means. 

It is furthermore an object of the inven 
tion to provide a novel device of this char 
acter that will be simple in construction, effi 
cient in practice and comparatively inex 
pensive to manufacture. 
With the above and other objects in view 

the invention consists of the details of con 
struction and in the novel arrangement and 
combination of parts, to be hereinafter re 
ferred to. 

In describing the invention in detail ref 
erence will be had to the accompanying 
drawings forming part of this specification, 
wherein like characters of reference denote 
corresponding parts in the several views, 
and in which, 

Figure 1 is a view in side elevation of 
the invention. Fig. 2 is a rear view. Fig. 3 
is a view in elevation of a lower fragment of 
the shovel beam and its intimate parts. Fig. 
4 is a top plan view of Fig. 3. Fig. 5 is a 
view in perspective illustrating the con 
Struction of one of the shovels or buckets. 
Fig. 6 is a fragmentary view partly in eleva 
tion and partly in section illustrating the 
mechanism for impaiting travel to the ma 
chine. Fig. 7 is a fragmentary view partly 
in Section and partly in elevation illustrating 
the means for controlling the depth of the 
cutting mechanism. Fig. 8 is a perspective 
view, detached, of an auxiliary cutting means 
employed. Fig. 9 is a view similar to Fig. 8 
illustrating an additional auxiliary cutting 
means. Fig. 10 is a fragmentary view in 
elevation illustrating the mechanism for 
controlling the angle of the embankment to 
be formed. Figs. 11 and 12 are views partly 
in elevation and partly in section illustrat 
ing a clutch mechanism employed in con 

Fig. 13 is a 
fragmentaly view in side elevation illus 
trating the elevating mechanism in a position 
different from that disclosed in Fig. 2. 
Fig. 14 is a longitudinally sectional view of 
the machine. 

In the drawings 1 denotes the base frame 
of the machine which may be of any desired 
construction. This frame is supported by 
the forward wheels 3 and the learward 
wheels 4. All of these wheels are provided 
with flanges 5 to prevent a side-wise or lat 
eral movement of the machine. The rear 
wheels 4 are preferably mounted through ploying a plurality of buckets, said buckets the medium of a rod 6 terminating in a loop 
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7 through which passes retaining bolts 8 
projecting from the frame. This arrange 
ment is shown in Fig. 1 and is employed in 
guiding the machine. 
Adjacent the rear end of the frame and ex 

tending transversly thereof is an approxi 
mately V-shaped frame 9 pivotally secured at 
its base adjacent a longitudinal edge of the 
first referred to frame. The pivoting of this 
frame may be effected in any manner, but 
in the drawings the straight beam is shown 
as pivotally held by a bolt 10 passing 
through a vertical beam of the tower 11 and 
a block 12 secured to the frame. The end 
of the other beam of the frame 9 is pivoted 
to the bolt 13 supported in the blocks 14 
callied by the frame. The apex or pointed 
end of the frame 9 has interposed between 
the beams a block 15 held against displace 
ment by the threaded bolts 16 passing 
through the beams of the frame 9 and pro 
jecting within the block 15 as is shown in 
detail Fig. 7. The block 15 is preferably 
metallic and is provided with a threaded 
opening 17 through which passes a threaded 
rod 18 swiveled at its lower end as at 19 
to the base 1. The upper end of the rod 18 
has fixed thereto a hand wheel 20. 

It is believed to be apparent from the 
drawings that by proper rotation of the 
hand wheel 20 the V-shaped frame can be 
either moved to or from the frame, and as 
this frame carries the cutting mechanism it 
will be clearly apparent how the depth of 
the cut may be regulated or controlled. 
The cutting mechanism derives its power 

from a shaft 21 mounted on a beam of the 
frame 9 and projecting to either side there 
of, the inner end of the shaft being united 
with a flexible shafting 22 which is in turn 
connected to a power shaft 23 of a motor 24, 
said motor being of any character desired. 
This shaft 21 is provided adjacent its one 
end with a pinion 25 which meshes with a 
gear wheel 26 secured to a shaft 27, mounted 
in the triangular frame 9. This shaft 27 
has on its outer end a pinion 28 meshing 
with the internal teeth 29 of the main wheel 
30 of the cutting mechanism. This wheel 
30 is fixed on a shaft 31 mounted on the 
frame 9. 
One end of the shaft 31 projects beyond a 

beam of the frame 9 and has fixed thereto a 
crank 32 having projecting therefrom a 
wrist pin 33. To the Wrist pin 33 is secured 
an end of a pitman 34 which has its oppo 
site end pivoted to a walking beam 35 which 
is pivoted intermediate its length to the up 
right 36 carried by the forward end of the 
frame. 
The forward end of the frame is provided 

with an extension 37 having resting thereon 
the bearings 38 in which are mounted the 
axle 39 of a drum 40. This drum 40 carries 
an enlarged toothed wheel 41. The teeth of 
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the wheel 41 are engaged by an upwardly 
extending dog or pawl 42, pivotally held by 
an arm 43 fulcrumed to the axle 39 of the 
drum 40. The upper portion 44 of the arm 
43 is bent back upon itself to straddle the 
wheel 41 so that the arm 43 will be held 
against undue lateral movement with rela 
tion to the wheel 41. 

Pivotally secured adjacent the outer end 
of the arm 43 is the lower end of a rod 45 
which has its upper end portion curved to 
embrace the outer end of the Walking 
beam 35. 
From the foregoing it will be seen that 

with every rotation of the main wheel 30 
the walking beam 35 will be caused to oscil 
late, and this oscillation of the Walking beam 
will, through the medium of the rod 45, 
arm 43 and pawl 42 cause the wheel 41 to 
rotate a predetermined distance. This 'O- 
tation of the wheel 41 will cause a similar 
rotation of the drum 40. The drum 40 has 
secured thereto an end of a flexible member 
46, which has its outer end portion securely 
attached to an anchor 47. It will be ob 
served therefore that with every rotation of 
the main cutting wheel or of the cutting 
mechanism carried thereby (to be hereinaf 
ter referred to) the machine will be caused 
to advance a predetermined distance. This 
movement of the machine moreover occurs 
simultaneously with the movement or rota 
tion of the cutting mechanism and thereby 
assures an engagement of the cutting mech 
anism with the soil to be excavated. 
The angle of the rod 45 with relation to 

the arm 43 determines the amount of rota 
tion imparted to the wheel 41. In order 
therefore that this angle or inclination may 
be varied to control the movement forward 
of the machine, the upper or curved end of 
the rod 45 has secured thereto a rigid link 
48 which is pivotally engaged with the up 
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per end of a lever 49. This lever 49 is piv 
oted intermediate its length to the walking 
beam and the lower end portion of the lever 
49 terminates at a point easily accessible to 
the operator of the machine. 
When the lever 49 is swung in either di 

rection on its pivot the angle of the rod 45 
is varied and the speed of the machine there 
by controlled. Should the lever be moved 
outward from the engine 34 the speed of the 
machine is increased, and should it be moved 
in an opposite direction the speed is dimin 
ished and the difference of speed is con 
trolled by the extent of movement given the 
lever 49. The lever 49 is held in its varied 
positions by a sliding latch 50, engaging the 
teeth 51 of a segment 52 secured to and de 
pending from the walking beam 35. in 
order to release the latch from the segment a 
bell lever 53 is pivoted to the lower portion 
of the lever 49 and is connected with the 
latch 50 by a rigid link 54. It is thought to 
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be apparent from this description how the 
latch 50 can be engaged or disengaged from 
the teeth of the segment 52. 

In order that the walking beam may be 
held against any possible undue or lateral 
movement it has connected thereto one end 
of the beam 55. The opposite end of this 
beam 55 is pivotally held by a beam 56, pro 
jecting inwardly from the tower 11 herein 
before referred to. This means for pre 
venting lateral movement of the walking 
beam 35 is most essential as it assures posi 
tive engagement of the pawl 42 with the 
toothed wheel 41. 

Secured in any desired manner to the in 
ner face of the rim of the main wheel 30 is 
an equi-lateral triangle 57. Secured to the 
face of the triangle frame and projecting 
beyond the outer edge thereof is a series of 
cutter blades 58. 

It has been found best in practice that 
there be two series of blades, positioned ad 
jacent a point of the frame. it has been 
found still further to be of advantage to 
have the blades opposed in order to distrib 
ute the strain or resistance to the main 
wheel 50. - 

In Fig. 2 the arrangement of the frame 
57 and its cutter blades 5S are shown. The 
blades indicated by dotted lines denote the 
position of the blades should the main wheel 
be operated in a reverse direction. 
When the main wheel 30 is in operation 

and when its adjusting means may be in 
serted at its lowermost positions it has been 
found best to employ the auxiliary cutter 59 
secured to one of the beains of the frame 57 
adjacent its attachment with the wheel 30. 
This cutter may be of any desired form, but 
in practice it has been found best to employ 
a cutter of the form of a lister shaped shovel 
as is particularly shown in detail, Fig. 9. 
The manner of seculing this auxiliary cutter 
may be as desired, but it is preferred that 
bolts 60 be employed, as this means will af 
ford the ready application or removal of the 
attachment. At times it is also found de 
sirable to employ the additional cutting 
means, illustrated in Fig. S. This means comprises a beam 61 having an opening 62 
receiving the shaft 31 of the main wheel 30. 
This beam 61 carries cutter blades 63 pro 
jecting beyond opposite edges of the beam (51 
and arranged in angulai' position one with 
relation to the other. It will also be noted 
that the blades (33 are disposed one at a 
greater distance from the opening 62 in the 
beam 61, than the other blade, whereby the 
action of one blade will follow up the action 
of the other so as to produce a continuous 

Also by means of this 
arrangement, a cutting action is effected at 
points intermediate of the diameter of the 
wheel 30, while the attachment 59 provides 

cuired to the beans 64 and the frame 1. 

I bolts 76. 

for effecting a cutting action upon the re 
maining surface or space. 
The tower 11 hereinbefore referred to coln 

sists of Vertically arranged converging beams 
(34 secured at their lower ends to the frame 
1. These beams 64 form two side frames 
united or connected by the rod (55 as is more 
particularly shown in Fig. 1. It may be 
well to state at this point that the frames 
formed by the beams 64 are paralleled and 
are held in such paralleled position by the 
l'od or shaft. 65. The tower is further held in 
position by the inclined brace beams 66 se 

Tine 
rod or shaft (5.5 acts as a central pivot for 
a rocking frame. This rocking frame coin 
prises longitudinal beans (36 positioned to 
extend between the frames of the tower 11, 
and are united by ci'oss beams (57 interpos 
ing thereabove and held thereto by the bolts 
68. These transverse beams are positioned 
centrally of the longitudinal beams 66 ad 
jacent the ends thereof. The end beams 67 
extend beyond the outer beams 66 as is in 
dicated in Fig. 1. In other words the end 
beams 67 project Over and beyond the main 
wheel 30 and its intimate parts. 
Adjacent each end the end beans 67 are 

provided with depending loops 69. The 
loops 69 of one of the end beams (37 is 
pivotally engaged by a suspending frame 70 
having its opposite end pivotally seculed to 
the shovel frame 71. The attachment of the 
frame 70 to the frame 71 and loops 69 is 
detachable. This arrangement is provided 
to permit an embankment being formed 
either to the right or to the left of the ma 
chine as desired. 

In the drawings the bucket frame is shown 
in position to be swung to the right, but 
should it be desired to swing the bucket 
frame to the left the frame 70 is detached 
and applied to the end beam on the opposite 
end of the rocking frame and to the oppo 
site end of the bucket frame and the othel' 
connections (to be referred to) of the bucket 
frame are changed accordingly. 
The bucket frame comprises two parallel 

side members 72 having secured to their 
outer surface the ends of the sides of the 
ends 73 of the buckets. These sides ale ar'- 
ranged on a depending incline with relation 
to the sides 72 and have their ends connected 
to base plates 74 of the bucket which pro 
jects above the side plates 73. The upper 
end portion of the base plate T4 has in 
Wardly projecting flanges 75 which are in 
tended to contact with the inner surface of 
the side frame 72 and be secured thereio by 

The manner of attaching the side 
frames to the base plate 74 is effected in 
the drawings by bending the lower ends of 
the side plate 73 at approximately light 
angles as shown at 77. Fig. 5. These angul 
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lar portions 7 
ermost edge of the plate 74 by rivets 78. 
This mode of attachment is not essential in 
the successful operation of the invention and 
any other means may be employed that will 
serve with equal facility. These buckets 
may be of any number and the frames 72 of 
any length, the number and length being de 
termined by the size of the operation. 
The frame 72 adjacent their lower ends 

and at the upper edges thereof are provided 
with a transverse shaft 79 which has mount 
ed thereon the ends of a push frame 80. The 
opposite end of the push frame is mounted 
On a wrist pin 81 affixed or carried by a coi'- 
ner of the triangulal' cutting frame 57, Sich 
corner or point being the one adjacent the 
portion of the frame not provided with the 
cutting blades. 

It will be readily understood that with the 
rotation of the main wheel 30 and the frane 
57, carried thereby the bucket frame will 
be pushed outwardly and upwardly from 
the medium of this connection with the frame 
57 and the suspending frame 70. This for 
Ward and upward movement of the buckets 
is afforded by a half rotation of the wheel 
30, and is returned to its operative position 
by the remaining rotation of the wheel. 
The soil loosened by the various cutter blades 
is scraped or pushed to form an embank 
ment by the various buckets, and this move 
ment is such as to comminute the Soil and 
will thoroughly mix the top soil with the 
Sub-soil. This is of great advantage, as 
after the completion of the embankment 
vegetation can be applied thereto. 

In the handling of soil there is & great 
tendency for the soil to adhere or stick to 
the sides of the buckets. To obviate this 
disadvantage Scraper's 82 are pivoted to the 
sides 73 adjacent their forward ends, and 
the pivoted ends of the Scraper's are pro 
vided with the levers 83 approximately at 
right angles thereto. The upper ends of the 
levers 83 are pivotally secured to a rod S4 
arranged above the upper edge of the frame 
72. The rods S4 are further pivotally se 
cured by links 85 to the lover angular por. 
tions 85 of the push frame. By this ar 
l'angement when the buckets start on their 
return movement the movement of the push 
frame will be such as to cause the rods S4 
to reciprocate, which will cause an oscilla 
tion of the scraper's S2 and thus thoroughly 
clean the sides of the buckets of soil as well 
as the rear of the buckets. 
Undue movement Of the frame 72 with re 

lation to the push rod S0 is prevented by 
the flexible connection S6 secured to the up 
per edge portion of the lowermost bucket 
and the upper end of the push frame S0. 

It is essential in the practical applica 
tion of the invention to provide means 

7 are secured adjacent the low 
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whereby the angle of the embankment to be 
formed may be varied. This is done by the 
movement of means for Swinging the rock 
ing frame on its pivot 65. 
To the inner beam 66 of the rocking frame 

is the upper end of a vertically arranged 
beam S. and to the Second beam 66 is se 
cured the brace beam SS which has its pwer 
end Secured to the beam 87 by the bolt 89. 
The additional brace beams 90 are employed, 
extending from the outer ends of the inner 
beam 66 to the beam 87 at a point adjacent 
its connection with the beam 88. 
To one of the beams 64 of the adjacent 

side frame of the tower 11 is anchored a pull 
ley 91, while to the opposite beam 64 is 
held a second pulley 92 having teeth 93 
meshing with the worm gear 94 on the shaft 
95. Wound around the pulley 92 is a flexi 
ble member 96 which has one end portion 
thereof secured to an eye 97 carried by the 
lower end of the beam S7, the opposite por 
tion of the connection 96 passes around the 
pulley 91 and has its end portion secured 
to the eye 98 on the opposite side of the 
beam S7 to that of the eye 97. 
The shaft, 95 is provided with an operat 

ing crank 99. When it is desired to tilt the 
frame in either direction the desired rota 
tion is given the shaft 95 through the me 
dium of the crank 99 when proper pull 
will be exerted on the beam 87 by the con 
Inection 96. It is the inclination of the rock 
ing frame that determines the line of travel 
of the buckets and it is the line of travel 
of the buckets that produces the angle of 
the embankment, as is, it is thought, fully 
appreciated by those skilled in the art to 
which this invention appertains. 
When for any cause it is desired to stop 

the operation of the machine momentarily 
it is a disadvantage to stop the motor. To 
obviate this disadvantage the shaft 21 is pro 
vided with a clutch 100 operated by the 
lever 101 so positioned as to be within easy 
access of the operator. The form of the 
clutch employed forms no part of this in 
vention, but in Figs. 11 and 12 a clutch is 
illustrated which has been found in practice 
to fully meet the requirements, but a detail 
thereof is believed unnecessary. 
The anchor 47 hereinbefore referred to 

can be any stationary object possessing the 
required resistance. The anchor in the draw 
ings consists of a vertical beam having its 
lower end inserted within a shallow trench 
102 and positioned between two cross beams 
103 and 104 of any desired length. The up 

flexible connection 105 having one end por 
tion secured to the beam and its opposite 
end portion to the stake 106. 
While not shown in the drawings it is to be stated that in lieu of the Supporting 

per end of the anchor is comprised of a 
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wheels 3 and 4 a boat-like structure may be 
employed which will permit the device to 
operate on water and thus obviate the neces 
sity of Waiting for the dry season. 
A great advantage possessed by a device 

constructed according to the present inven 
tion resides in the fact that all of the operat 
ing mechanism including the supporting 
frame is always above the excavation. 

Attention is directed to the fact that the 
wheel 41 is held against retrograde move 
ment by a pawl 107 carried by the frame 
engaging the teeth of the wheel. 
What I claim is: 
it. In a device of the character described, 

the combination of a forwardly movable 
frame and a cutting means carried by the 
rear thereof, said cutting means being mov 
able transversely of the frame. 

2. In a device of the character described, 
the combination of a movable frame, a cut 
ting mechanism carried thereby, movable 
transversely thereof and means under con 
trol of the cutting mechanism for imparting 
movement to the frame. 

3. In a device of the character described, 
the combination of a forwardly movable 
frame, and a vertically adjustable cutting 
mechanism carried by the rear of the frame, 
said cutting means being movable trans 
versely of the frame. 

4. In a device of the character described, 
the combination of a movable frame, mov 
able transversely thereof cutting means car 
ried by the frame, means operated by the 
cutting means for imparting movement to 
the frame, and means for controlling the 
speed of travel of the frame. 

5. In a device of the character described, 
the combination of a movable frame, a cut 
ting mechanism carried thereby, movable 
transversely thereof means operated by the 
cutting mechanism for imparting movement 
to the frame, and means carried by the mov 
ing means for controlling the Speed of move 
ment. 

6. In a device of the character described, 
the combination of a cutting means, and an 
elevating means pivotally connected to the 
cutting means. 

7. In a device of the character described, 
the combination of a cutting means, an ele 
vating means pivoted to the cutting means, 
and means for adjusting the direction of 
movement of the elevating means. 

S. The combination in a device of the char'- 
acter described; of a cutting means, pivoted 
to an elevating means operated by the move 
ment of the cutting means, and a cleaning 
means for the elevating means operated by 
the movement of the cutting means. 

9. In a device of the character described, 
the combination of a frame, and a trans 
versely movable cutting mechanism adjacent 
one end thereof extending beneath the frame. 

10. In a device of the character described, 
the combination of a rotary member, cutting 
means carried by said rotary member and a 
shovel mechanism pivoted to the rotary 
member. 

11. In a device of the character described, 
the combination of a frame, a tower thereon, 
a rotary member carried by the frame, cut 
ting means carried by the rotary member and 
a shovel mechanism pivotally connected to 
the rotary member and to the tower. 

12. In a device of the character described, 
the combination of a frame; a movable tower 
carried thereby and a shovel mechanism piv 
otally engaging the rotary member to the 
to Wer. 

13. In a device of the character described, 
the combination of a frame; a movable tower 
carried thereby, a shovel mechanism pivot 
ally engaging the l’otary member to the 
tower and means for imparting movement to 
the tower. 

14. In a device of the character described, 
the combination of a frame; a tower Swing 
ingly held by the frame, a rotary member 
carried by the frame, cutting means carried 
by the rotarv member and a shovel mechan 
ism pivotally connecting the tower to the 
rotary member. 

15. In a device of the character described, 
the combination of a rotary member, a shovel 
nechanism pivotally connecting the rotary 
member and means whereby the shovel mech 
anism is caused to dump when the pivotal 
connection of the rotary membel to the 
shovel mechanism has assumed a certain 
position. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

WILLIAM E. SHORT. 
Witnesses: 

JoHN L. DUIKER, 
J. A. JoNES. 
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