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1

My invention relates generally to excavating
machinery and more specifically to a ditch dig-
ging attachment for use with tractors and the
like.

Heretofore, when it has been desired to dig
ditches for drainage of water from low lying
fields, swamps, and the like, or for other rea-
sons, the major difficulty has been the provision
of means for accomplishing this end with a
minimum of time and expense involved. Inas-
much as conventional exeavating machinery is
expensive, and the digging of ditches manually is
a laborious and time-consuming operation, much
otherwise valuable swamp area remains useless.

An important object of my invention is the
provision of a ditch digging attachment which
may be quickly and easily attached to a conven-
tional tractor and of means whereby said at-
tachment may be controlled by the operator of
the tractor.

Another object of my invention is the provision
of o ditch digging attachment for tractors as set
forth, which is relatively inexpensive to produce,
which is extremely efficient in operation, and
which is durable in use.

Still another object of my invention is the pro-
vision of a ditch digging attachment which uti-
lizes the pulling power of a tractor for a portion
of its operation.

A still further object of my invention is the
provision of a device as set forth which will auto-
matically unload excavated material a predeter-
mined uniform lateral distance from the ditch
heing dug.

Another cbject of my invention is the provision 3

of a digging scoop pivotally moveable from a dig-
ging position to a material unloading position,
and means for gutomatically returning said scoop
to ifs digging position when the material dug
thereby has been unleaded therefrom.

Gther highly important objects and advantages
of my invention will become apparent from the
following detailed specification, appended claims,
and attached drawings.

Referring to the drawings wherein like char-
acters indicate like parts throughout the several
views:

Fig. 1 is a fragmentary view in plan of a ditch
digging attachment built in accordance with my
invention and attached to the rear end of o trac-
tor;

Fig. 2 is a view partly in side elevation and
partly in sectich as seen from the line 2—2 of
Fig. 1;

Fig. 3 is a view corresponding to Fig. 2 but
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showing a different position of some of the parts;

Fig. 4 is a fragmentary view corresponding to
Tg. 2 but showing a still different position of
some of the parts;

Fig. 5 is a view corresponding to Fig. 4 but
showing the scoop of my ditch digging attach-
ment in a material dumping position; and

Fig. 6 is a fragmentary view in perspective of
2 latch means of my invention and release mech-
anism therefor, some parts being broken away
and some parts being shown in section.

Referring with greater particularity to the
drawings, the numeral [ indicates the rear end
portion of a conventional tractor having a trans~
mission and differential gear housing 2, and pneu-
matic tire equipped drive wheels 3 connected by
an axle shaft 8 extending laterally outwardly
from the housing 2 through tubular axle casings
§. The conventional operator’s seat is indicated
by the numeral 6.

My novel ditch digging attachment is adapted
to be detachably secured to the tractor { by
means of a frame structure comprising a pair of
laterally spaced generally parallel arms 7 and
8, the forward ends of which are pivotally se-
cured to the tractor I on aligned axes as indi-
cated at 9. By reference to Fig. 1 to 3 inclu-
sive, it will be seen that the arms T and 8 are
disposed on opposite sides of the gear housing
2 and below the axle housings § and exfend rear-
wardly in a generally horizontal direction. At
their rear ends, the arms T and & are pivotally
secured on aligned axes to the opposite lower ends
of a generally vertically disposed U-shaped link
member |9 as indieated at |l. The upper in-
termediate portion of the link 18 is provided with
a bracket 12 to which is pivotally secured one
end of an arm 12 which extends forwardly there-
from and has its opposite end pivotally mounted
to the gear housing 2 as at {4. By reference to
Figs. 2 and 3 it will be seen that the arm 13 is
vertically spaced from the arms T and 8 and that
the pivotal connection 14 is upwardly and rear-
wardly spaced from the aligned pivotal connee-
The above mentioned pivotal connee-
tions permit swinging movements of the arms 7,
8,and 18 in a vertical plane. Swinging movements
may ‘be imparted to the said arms by any suit-
able means, but as shown, the movements there-
of ‘are controlled by = pair of fluid pressure cyl~-
inders 15 mounted for swinging movements to
brackets I8 fast on the axle housings?§,and piston-
equipped .plunger rods {7 connected one each to
the intermediate portion of one of the arms 7
and 8 as indicated at 18. The above described
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frame is gravity biased toward its position of Fig.
3 and is raised toward its position of Fig. 2 by
fluid under pressure introduced to the lower end
of the cylinders {5 through conduits 19 from a
suitable pump mechanism, not shown, but which
may be assumed to be located on the tractor and
driven by the mechanism thereof.

A frame 20 comprises a generally U-shaped
frame member 2{ having its opposite end por-
tions pivotally connected to the rear end of the
arms 7 and 8 and the opposite ends of the link
18 on an axis common to the horizontal pivot
axes [ | wherehy the frame 20 is capable of swing-
ing movements thereabout. The frame 20 in-
cludes frame members 22 and 23, the former of
which have their forward ends welded or other-
wise secured to the intermediate portion of the
U-shaped member 2{ and which converge up-
. wardly and rearwardly, having their rear ends
rigidly secured to a bearing boss 24. The frame
20 further comprises a generally U-shaped frame
member 20’ welded or otherwise secured at its
rear intermediate portion to the intermediate
portion of the frame member 21. The frame
members 23 have their lower ends welded or
otherwise secured to the opposite end portions
of the frame member 21 and converge upwardly
and rearwardly toward the bearing 24, to which
they are welded or otherwise rigidly secured. A
second bearing boss 25 is disposed in axial align-
ment with the bearing 24 and is mounted fast to
the intermediate portion of a transverse frame
member 26 having its opposite ends secured by
welding or the like to the opposite end portions
of the U-shaped frame member 21. With ref-
erence to Figs. 2 and 3 it will be seen that the axis
of the bearing bosses 24 and 25 is perpendicular to
the aligned axes i1 for a purpose which will here-
inafter become apparent. Pivotal movement of
the frame 29 about the axis of the pivot connec-
tions 11 is accomplished by fluid pressure operated
means including a fluid pressure cylinder 27 and
a piston-equipped plunger rod 28, the former of
which is pivotally secured to the converging up-
per ends of the frame members 22, as indicated
at 29 and the latter of which has its free end
pivoted to a bracket 30 welded or otherwise se-
cured to the gear housing 2. A tension spring

21 has one end anchored to the bracket 30 and .

its other end associated with the opposite end
of the cylinder 21 whereby to bias the frame 20
in one direction of pivotal movement about the
aligned pivot axes {!. Fluid under pressure is
supplied to the cylinder 27 from the aforemen-
tioned pump, not shown, through a conduit 32,

A rearwardly extending boom 33 comprises a
pair of rearwardly diverging members 34 and 35
which are welded or otherwise secured to a
bearing boss 36, and 2, pair of brace members 37
having their rear ends one each rigidly secured
to the intermediate portion of one of the mem-
bers 34 and 25 and their front ends welded or
otherwise secured to a bearing boss 38. The

- bearing bosses 36 and 38 are axially aligned and
underlie respective bearing bosses 25 and 24.
A shaft 39 extends through the several aligned
bearing bosses and may be assumed to be affixed
to any one of said bosses to retain same in place
whereby to support the boom 33 on the frame
30 for swinging movement of the boom 33 in a
generally horizontal plane or perpendicular to
the plane of swinging movement of the frame 20.
Swinging movements are imparted to the boom
33, with respect to the frame 20, by fluid pres-
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sure operated means including a fluid pressure
cylinder 40 and a cooperating piston-equipped
plunger rod 4f. The closed end of the cylinder
40 is pivotally secured to the intermediate portion
of the U-shaped frame member 20’ as indicated
at 42, and the free end of the plunger rod 41 is
pivotally secured to the outer end of a crank act-
ing arm 43 projecting laterally outwardly from
the boom 33 adjacent the front end thereof.
Fluid under pressure is introduced to one end of
the cylinders 40 from the pump and valves, not
shown, through a conduit 44 to cause swinging
movement of the boom 33 in one direction, and
to the opposite end of the cylinder 40 through a
conduit 45 to cause swinging movement of the
boom 33 in the opposite direction.

Mounted to the rear end of the boom 33 ior
swinging movements about a horizontal axis, is
& digging scoop or the like 45. Said scoop 48
is in the nature of an open ended channel and
is pivotally mounted to the boom 33 adjacent
its front end as indicated at &7, one each of the
arms 34 and 35 being pivotally secured to an
opposite side wall 48 of the scoop. A pair of rigid
upstanding members 42 are one each welded or
otherwise rigidly secured to an opposite side wall
48 adjacent the rear end of the scoop 46 and
terminate in closely spaced relationship at their
upper ends where they are connected by a cross
bar 58. The upper end portions of the upstand-
ing members 49 are connected to the upper in-
termediaste portion of the link 19 by a pair of
telescoping arms 51 and 52, the former of which
has its rear end provided with a pair of laterally
outwardly projecting trunnions 53 which are
journalled in opposite ones of the unstanding
members 43, As shown, the arm 61 is telescoped
within the arm 92 for extending and retracting
movements with respect thereto. The forward
end of the arm 52 is connected for compound
vertical and lateral swinging movements to the
upper intermediate portion of the U-shaped link
10 by a compound pivot connection 54. At its
rear end portion, the arm 52 is provided with
a latch detent §5 which is adapted to be engaged
by the hooked end 5§ of a latch 5T pivotally
mounted to the upper ends of the upstanding
members 49 by a pivol pin or the like 53. The
rear end portion of the latch 57 underlies the
cross bar 50 and is adapted to have its upper
surface 52 engaged by the lower end of an abut-
ment in the nature of a machine screw 69 hav-
ing threaded engagement with the cross bar 49.
A lock nut or the like §1 is utilized to prevent
accidental movement of the screw 68 with re-
spect to the bar 50.

A lever arm €2 has its lower end hinged to a
bracket 63 on the intermediate portion of the
arm 52 for swinging movements longitudinally
of the arm, and its upper end provided with a
clevis 64 to which is hocked one end of g coil
tension spring 65, the other end of which is
connected to the exfreme upper end of the up-
standing members 49 by means of a strap 65
welded or otherwise secured thereto, and 2 link
chain €7 connecting the strap 66 and the spring
65. A second clevis 58 is hingedly secured to
the intermediate portion of the lever 62 and has
connected thereto a flexible cable 69 which runs
between guide pulleys 10 on the forward end
of the arm 52, a second pair of horizontally dis-
posed pulleys 71 mounted on a hracket 72 secured
to the arm (3, over a vertically disposed pulley
73 journalled on the intermediate portion of the
arm {3 and a second vertically disposed pulley
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~14-journalled-in a-braeket 15.on -the front. in-
“termediate portion of the U-shaped frame mem-
~ber-21. The-other-end:of the cable 69 is secured
“fast to 'the- outer ~end-portion of . the laterally
~projecting -arm-4§3..0f: the..boom 23. The cable
8%.is:0f g length:to move the lever-82 to a posi-
* tion wherein the spring:65 is in:a stretched con-
~dition :when the boom:83 is in its:full line posi-
~tion sof"Fig. 1.  When the boom 33 .and parts
-moveable therewith:are moved: to their- dotted
. line position of . Fig. 1, resultant slack-in the cable

85 is taken up: by .contraction of the spring 65
-as indicated in Fig: 4.

‘When: it is:desired toutilize-my novel attach-
-ment-for the: digging-of. a:ditch or the like; the
same is attached to.a tractor as above ingdicated
with the -necessary -‘fluid - pressure .connections

~being-hooked up-to the fluid:pressure pump and
valve -system, :not shown. ~Fluid under -pressure
-is-then caused to-be introduced into the-cylinders
-5 -and 27. until the structure is:-positioned as
shown by full lines in Fig. 1 and in-Pig. 2. The
device is-then transported: to- the:.desired loca-
tion" and:the fAuid rreleased from .the cylinders
~15-and -27.in the desired amount fto bring-the
<scoop-:48.into- contact-with the-ground: for dig-
ging. The :tractor-1:is then moved forwardly
sufficiently to. eause the: scoop 46-to-become filled
with material, after which fluid ;under- pressure
is-again-introdueed into the cylinders 15 -and 27
to ‘raise the -scoop 48 to-the position of -Fig. 2.
.When this- has- been -accomplished, -fluid under
pressure is.introduced to:the-cylinder 4¢ through
conduit 45 whereby to cause the boom .33, scoop
48,.and telescoping arms 51-and 52 to swing about
the--axis -of the.shaft: 39 .as indicated. by dotted
lines.in Fig..1. -When.the boom 33 and:parts-as-
seciated therewith-have been laterally swung to a
predetermined point. about the axis of the shaft
.89, the cable 88 is automatically-slackened to-a
degree which permits downward:swinging -move-
ment of the.scoop-48-sufficient to.cause the abut-
ment 8% -to engage -the surface .59 of the latch
57. Downward .pressure. of -the -abutment -58
upon the. free end .portion of the.latch.57. causes
the Jatch. hook .88 .to: hecome: disengaged from
the detent 55. When.this occurs, the extensible
and retractable arm. §1.is permitted.to longitudi-
nally. slidably . .move .in .a direc¢tion . rearwardly
with respect to . ifts.cooperating arm 52 .whereby
to permit’ the scoop.46. to tip further.sbout the
axis of its pivotal connection 47 to. discharge. its
lodd rearwardly .outwardly thereof. as. indicated
in"Fig. 5. The bias of the spring 65, and the
length of ‘the cable 69 is such, that when the
load 'is discharged .from the. scoop 48 the .arm
"81 will be drawn by the spring tension forwardly
with respect to the arm 52 until the latch hook
55 again engages ‘the detent 55. "This action is
enhaneed by swinging -movement of the boom 33
and parts-associated’ therewith -in-the -direction
of “the full line position of *Fig. 1, said swinging
‘movement: being caused by -introduction . of ‘fAuid
to: theopposite end of: cylinder: 40 through ‘the
‘eonduit- 84 and simultansous evacuation- of -Auid
from -the - cylinder--48 - through - the .eonduit, - 45,
‘When-.the- boom 33 -again-reaches :its- full’ line
position.of Fig.-1, the scoop &6:is-in-a position
10 -be- again lowered. -The arrangement of the
geveral-arms. and their, pivotal connections-above
described, causes the.scoop 48 to be.disposed .in
-2 .stbstantially horizontal nosition. except -when
the same is in contact with the ground for dig-
ging, .at which .point the forward.end thereof is
slighitly below the level of the rear.end thereof,
and ‘when “the same is in a load discharging
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~positionn. The amount of swinging.movement to
«which ‘the boom 33 and parts carried thereby is
~subjected before load  discharging movement is
Jdmparted .to the scoop 48, is determined. by the
.setting: of the latch engaging abutment form-

ing screw 68 with respect to the cross bar 58 and

‘thesurface:59 of thelatch 51.

“From - the :above- it - should ke obvious that

- ditches may “be excavated-with a minimum of
10°
“tachment.

time and -effort with the use of my novel at-
“Moreover, my invention has been
thoroughly tested -and found to be completely

-satisfactory for the:accomplishment of all.of the
“objectives set forth; and while I have shown
rand-described: a commercial embodiment of my

novel:device, it will be understood that the same

s capable of modification without departure from

thespirit and scope of the invention as defined
in the claims.

‘What I claim is:

1. In g device 0f the class described, a frame,
means: detachably securing said frame to the rear

~end of-a-tractor for pivotal movements on a hori-
“zontal axis; a boom, means mounting the forward

end. of the boom to said frame for pivotal move-

‘ments. about an axis perpendicular ‘to the axis

of "pivotal “movement of said frame, a  scoop

‘mounted adjacent one of its ends to the: free

end.of said boom for pivotal movements about a
horizontal axis, an upstanding member adjacent
the.other end of said scoop, a pair of downwardly
and -rearwardly projecting .telescoping -arms,

means for connecting the free end of the for-

ward . one thereof to the tractor for universal
pivotal movements, the free end of the rearward
of ‘said arms being pivotally secured to the up-
standing :member for telescopic extending -and

‘retracting movements upon pivotal movements

of said sccop with respect to said boom, a latch
hook pivotally mounted on said upstanding mem-
ber, a lateh detent on the rear end of said for-
ward ‘arm .in latching . engagement with said

latchhook when the rear arm is in its retracted

position, an:abutment on said upstanding mem-
ber engageable with said latch hook under pivotal
movements of said sccop with respeet to said

“boom to release the same from said detent, and

flexible .connections' including -a tension spring
connecting: a-portion of said boom and said up-
standing member, 'said spring normally biasing
said :abutment in a direction away from said
lateh hook, said spring-being released when said
boom is moved to.a predetermined position about
its pivot ‘axis, whereby to permit the abutment

‘to:engage and release said lateh hook and sub-

sequent. pivotal movement of said scoop to its

~unleading position.

2. 'The structure defined in claim 1 in further
combination with fluid pressure operated means
for imparting pivotal movements to said frame,

" said-means comprising a fluid pressure cylinder

and -a cooperating piston plunger, one thereof
asseciated with said frame and the other there-
of-adapted to ke connected to said tractor, and
fiuid pressure-operated means for pivotally mov-~
ing said boom, said last mentioned means com-

- prising-a. fluid pressure cylinder and cooperating

piston plunger, one thereof associated with said
frame and the other thereof with said bhoom.
-3.'In a device of the class deseribed, a frame,
means for detachably mounting said frame to the
rear end of a tractor, said means comprising

“vertieally spaced arms pivotally secured at their

front ends to said tractor for swinging move-

~ments in-a vertical plane and pivotally connected
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at their rear ends to spaced portions of a gen-
erally vertically disposed rigid link, said frame
being secured to one of said arms and said link
for pivotal movements in a vertical plane about
the axis of the pivotal connection between said
arm and link, a boom, means mounting the for-
ward end of the boom to said frame for pivotal
movements about an axis perpendicular to the
axis of pivotal movements of said frame, a scoop
mounted adjacent one of its ends to the free
end of said boom for pivotal movements about
2 horizontal axis, an upstanding member adja-
cent the other end of said scoop, a pair of down~
wardly and rearwardly projecting telescoping
arms, means for connecting the free end of the
forward one thereof to said link for universal
pivotal movements, the free end of the rearward
of said arms being pivotally secured to the up-
standing member for telescopic extending and
retracting movements upon pivotal movements of
said scoop with respect to said boom, a lateh hook
pivotally mounted on said upstanding member,
a latch detent on the rear end of said forward
arm in latching engagement with said latch hook
when the rear arm is in its retracted position,
an abutment cn said upstanding member en-
gageable with said latch hook under pivotal
movements of said sccop with respect to said
boom to release the same from said detent, and
flexible connections including a tension spring
connecting a portion of said boom and said up-
standing member, said spring normally biasing
said abutment in a direction away from said
latch hoolky, said spring being released when said
boom is moved to a predetermined position about
its pivot axis, whereby to permit the abutment
to engage and release said latch hook and subse-
quent pivotal movement of said scoop to its un-
loading position.

4. In a device of the class described, a frame,
means for detachably mounting said frame to
the rear end of a tractor, said means comprising
a pair of spaced parallel arms adapted to be pivot-
ally secured at their front ends to said tractor
on aligned axes, an upper arm vertically spaced
from said first mentioned arms and having its
front end adapted to be pivotally secured to
said tractor in upwardly and rearwardly spaced
relation to the pivotal connection of said first
mentioned arms, and a generally vertically dis-
posed inverted U-shaped link pivotally secured
at its upper intermediate portion to the rear end
of said upper arm and at its lower opposite end
portions to the rear ends of said first mentioned
arms on aligned axes, said frame being secured
to said first mentioned arms and said link for
pivotal movements in a vertical plane about the
axis of the pivotal connection between said first
mentioned arms and said link, a boom, means
mounting the forward end of the boom to said
frame for pivotal movements about an axis per-
pendicular to the axis of pivotal movement of
said frame, a scoop mounted adjacent its front
end to the free end of said boom for pivotal move-
ments about a horizontal axis, a rigid upstanding
member adjacent the rear end of said scoop, a
pair of downwardly and rearwardly projecting
telescoping arms, means for connecting the free
end of the forward one thereof to the upper in-
termediate portion of the U-shaped link for uni-~
versal pivotal movements, the free end of the
rear one of said telescoping arms being pivotally
gsecured to the upstanding member for telescopic
extending and retracting movements upon pivotal
movements of said sccon with respect to said
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8

boom, & latech hook pivotally mounted on said
upstanding member, a latch detent on the rear
end of said forward arm adapted to have latch-
ing engagement with said latch hook when the
rear arm is in its retracted position, an abut-~
ment on said upstanding member engageable
with said latch hook under pivofal movements
of said scoop with respect to said boom to re-
lease the same from said detent, a lever fulcrumed
at one end to the intermediate portion of the for-
ward telescoping arm, yielding means connecting
the free end of said lever to the upper end of
the upstanding member of said scoop, and flexible
connections between said lever and a portion
of said boom, said yielding means normally bias~
ing said abutment in a direction away from said
latch hook, said spring being released when said
boom is moved to a predetermined position about
its pivot axis, whereby fo permit the abutment
to engage and release said latch hook and sub-
sequent pivotal movement of said scoop to its
unloading position.

5. In a device of the class described, a frame,
means detachably securing said frame to the
rear end of a tractor for pivotal movements on
a horizontal axis, a boom, means mounting the
forward end of said boom to said frame for pivotal
movements of said frame, a scoop mounted adja-
cent one of its ends to the free end of said boom
for pivotal movements about a horizontal axis,
a downwardly and rearwardly-projecting exten-
sible and retractable memher operatively asso-
ciated with said frame and having one end se-
cured to the opposite end portion of said scoop,
said member being retracted when said scoop is
in a load-supporting pesition, latch means hold-
ing said member in its retracted position, and
mechanism for releasing said latch means where-
by said scoop will be allowed to pivotally move
to an unloading position, said mechanism com-
prising an abutment engageable with said latch,
yielding means biasing said abutment in a direc-
tion away from engagement with said lateh, and
connections between said boom and said yield-
ing means for automatically releasing the bias
thereof when said boom is moved to a predeter-
mined position about its axis.

6. In a device of the class described, a frame,
means detachably securing said frame to the rear
end of a tractor for pivotal movements on a hori-
zontal axis, a boom, means mounting the forward
end of said boom to said frame for pivotal move-
ments about an axis perpendicular to the axis
of pivotal movement of said frame, a scoop
mounted adjacent one of its ends to the free
end of said hoom for pivotal movements about a
horizontal axis, a pair of downwardly and rear-
wardly-projecting telescoping arms, means for
connecting the free end of the forward one there-
of to the tractor for universal pivotal movements,
the free end of the other thereof being pivotally
secured to the opposite end portion of said scoop
for telescopic extending and retracting move-
ments upon pivotal movements of said scoop, the
rearward one of said arms being retracted when
said scoop is in a load-supporting position, latch
means associated with said scoop for holding
said rear arm telescopically retracted within said
forward arm, and mechanism for releasing said
latch means, whereby gaid scoop will be allowed
to pivotally move to an unloading position, said
mechanism comprising an abutment engageable
with said latch, yielding means biasing said abut-
ment in a direction away from engagement with
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said latch, and connections between said boom
and said yielding means for automatically releas-
ing the bias thereof when said boom is moved to
a predetermined position about its axis.

7. In a device of the class described, a frame,
means for detachably mounting said frame to
the rear end of a tractor, said means comprising
vertically-spaced arms pivotally secured at their
front ends to said tractor for swinging move-
ments in a vertical plane and pivotally connect-
ed at their rear ends to spaced portions of a gen-
erally vertically-disposed rigid link, said frame
being secured to one of said arms and said link
for pivotal movements in a vertical plane about
the axis of the pivotal connection between said
arms and link, a boom, means mounting the for-
ward end of said boom to said frame for pivotal
movements about an axis perpendicular to the
axis of pivotal movement of said frame, a scoop

10
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mounted adjacent one of its ends to the free 20

end of said boom for pivotal movements about a
horizontal axis, & downwardly and rearwardly-
projecting extensible and retractable member op-~
eratively associated with said frame and having
one end secured to the opposite end portion of
said scoop, said member being retracted when
said scoop is in a load-supporting position, latch

25

10
means holding said member in a retracted posi-
tion, and mechanism for automatically releas-
ing said latch means responsive to swinging
movements of said boom and scoop about said
perpendicular axis, whereby to permit pivotal
dumping movements of said scoop, said mecha-
nism comprising an abutment engageable with
said latch, yielding means biasing said abutment
in a direction away from engagement with said
latch, and connections between said boom and
said yielding means for automatically releasing
the bias thereof when said boom is moved to a
predetermined position about its axis.
EARL J. STUHR.
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