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20 Claims.

My invention relates to improvements in ex-
cavating and loading machinery. :

One of the principal objects of this invention
is to provide a new and improved type of a power
shovel or excavating machine or attachment, or
a new and improved type of excavating and load-
ing machine or attachment, which can be readily
attached or connected to and readily dismantled
from the present conventional or standard makes
of vehicles, such as trucks and tractors, and such
a machine or attachment which is operated by or
receives its motive power from that of said ve-
hicle to which it is attached or connected.

Another very important object of this inven-
tion is to provide & n«vel machine or attachment
of this class, which, .n combination with a con-

_ventional self-propelled vehicle, provides a large-
capacity shovel, or shovel and loader, having
only a fractional part of the weight of a regular
shovel, or shovel and loader, now used for such
purpose, and which can be readily transported
from place to place at relatively high speed.

An important object also of this invention is
to provide a machine or attachment of this class
.which of itself may be readily transported from
place to place for attachment to different ve-
hicles, and which is so connected to the vehicle
that the attachment or attached machine may,
for the most part, rest directly upon the ground,
and thereby readily accommodate the combined
machine or apparatus to uneven ground surface.

A further important object of this invention
is the provision of means of projecting or crowd-
ing the digging bucket forwardly without for-
ward movement of the machine or propelling
vehicle, and further to provide novel, simple, and
efficient means of projecting or crowding the dig-
ging bucket forwardly. :

A still further important object of this inven-

tion is the provision of novel and efficient ar-

rangement of connecting the shovel or shovel and
loading machine or attachment to the rear end
_of a self propelled vehicle, and novel and efficient
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means, whereby the operator may operate the '

vehicle for normal forward propulsion when he -
is in.'a normal position, and also whereby he
may conveniently, operate both the vehicle and
the shovel or shovel and loading machine or at-
tachment, for excavating purposes, when he is in
the reverse or backward position.

An object also of this invention is to provide
an attachment of this class for conventional or
standard tractors, or other vehicles, in which the
weight of the latter is utilized to counterbalance
the operating load applied on the machine or at-

60
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tachment by or during the excavating or digging
operation.

A further object of this invention is to provide
simple and novel means of guiding the vertical

- movement of the excavator with respect to the

truck, tractor, or supporting vehicle, and simul-
taneously relieving the strain and twisting or dis-
torting action upon the excavator frame when
turning or passing over uneven ground. i

With these and other objects in view, as will
appear hereinafter, I have devised an excavating
or excavating and loading machine, having cer-,
tain novel features of construction, combina-
tion, and arrangement of parts and portions, as
will be hereinafter described in detail, and par-
ticularly set forth in the appended claims, refer-
ence being -had to the accompanying drawings,
and to characters of reference thereon, which
form a part of this application, in which:

Fig. 11is a side elevation of my combination of a
tractor and my excavating and loading attach-
ment, in its preferred embodiment, the dotted,
broken, and dot-and-dash lines showing various
positions of the digging bucket,

Fig. 12 is a fragmentary view showing a modi-
fled form of my structure in which the excavator
is 'also connected to the tractor hitch in addition
to the connections shown in Fig. 1;

Fig. 10 is a fragmentary sectional view thereof
in plan taken through 1b*—I(b of Fig. 18;

Fig. 2 is a fragmentary plan view thereof;

Fig. 3 is a fragmentary plan view of the dig-
ging end of my machine, showing the digging
bucket in a raised position;

Fig. 4 is an enlarged fragmentary sectional
elevation showing the mounting of the rear end
of the digging bucket supporting carriage, with
the section taken at 4-—4 of Fig. 2; :

Fig. 5 is an enlarged fragmentary side view

‘thereof, taken at 5—5 in Fig. 2; :

Fig. 6'is an enlarged fragmentary longitudinal
section, showing the mounting of the front end
of the supporting carriage and the mounting of
the digging bucket thereon, the section being
taken through 6—6 of Fig. 2; _

Fig. 7 is an enlarged fragmentary transverse
section thereof, taken through 1—1 of Fig. 2;
~ Fig. 8 is an elevation showing the front end of
the tractor and the rear end of the excavating
and loading means; - '

Fig. 9 is a front elevation of the excavating and
loading means of my machine, with the bucket in
a digging position; ‘ :
. Fig. 10 is a view similar to Fig. 9 with the dig-
ging bucket removed. .
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Fig. 11 is a rear elevation of the tractor show-
ing fragmentarily the drive mechanism fhereon
for the excavator and loader;

Fig. 12 is an enlarged fragmentary plan view
showing primarily only the drive connection be-
tween the tractor and the excavator and tractor;

Fig, 13 is an enlarged side elevation thereof
showing also the arrangement of the control
mechanism on the tractor for controlling the
operation of the excavator and loader;

Fig, 138 is an enlarged diagrammatic. eleva-.
tion showing the drive means for the digging
bucket crowding mechanism;

Fig. 14 is an enlarged fragmentary transverse
diagrammatic elevation of the control mecha-
msm,

Fig. 15 is an elevatmnal view similar to Fig. 1,
of a modified construction, showing the longi-
tudinal conveyor omitted; and

Fig. 16 is a plan view of the modlﬂed con-
struction.

An important and preferred embodiment of my
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At the upper portion of the Irame ll ls a track
21, the upper edges of the frame members [1*
providing the rails. The track is made in three -
sections, namely, a short horizontal section 21
at the front end, a long rear horizontal section
21, and an. inclined section 2i¢ connecting the
lower forward section 21* to the higher rear
section 217,

On this track is mounted a carriage 22, pro-
vided with wheels 23. at its rear end and wheels
24 at its forward end, both resting on the rails
at-the upper edge of the frame members. . The
axis of the wheels 23 also serves as.a pivotal axis
about which the carriage may swing upwardly
at its forward end. The rear wheels are held
in engagement with the rails by yokes 25 at the
outer sides of the wheels, which yokes extend
below guide ledges {14 below the rails.

“The digging bucket or shovel 26 is relatively
long and narrow with the front end 262 and also

- the forward portion 26° of the bottom eclosed.

invention is the combination of my attachment -

with a standard or conventional self-propelied
vehicle. In the drawings, this vehicle is shown
- as a tractor A, of the endless track type, and com-
monly known as the “caterpillar” tractor. This
tractor is shown as having a body { and tracks

2 at'the opposite sides. These tracks are mount-
ed on frames 8.

My attachment, in a’ preferred form, is sup-
ported mainly upon a frame 11 consisting essen-
tially of frame members {{* at the opposite sides
of the tractor, These frame members are par-
allel, positioned on opposite sides of the median
line, and extend beyond both ends of the tractor
~body. The frame members have intermediate
their ends, downwardly converging struts 11

25
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which pivotally support, at their lower converging

ends, the frame members il on the frames 3
at the opposite sides of the tractor. The digging
end of the frame 11 extends beyond the rear end
of the tractor, and this end shall be referred to
as the front end or front of the excavator. The
frame members are secured together beyond this

_ rear end of the tractor by transverse members
11°. At the lower portions of these transverse
members, and intermediate the ends thereof, is
provided a longitudinal spindle {2 upon which
the axle I3 is pivoted intermediate its ends. At
the opposite ends of the axle are mounted wheels
14. In this manner, the rear end of the frame
i1 is supported on the ground, and also upon
wheels which may tilt readily in a transverse
direction to take care of unevenness of the
ground. Thus, the frame I{ has a three-point
support.

At the opposite ends of the axle are depending
skids or shoes 15 which are relatively long in a
forward and aft direction and are positioned near
the wheels, but raised slightly above the low or
traction portions of the wheels. These skids are
arranged to prevent the lower portions of the
wheels from sinking too deep in soft ground.

At the inner end of the spindle §2 is rotatably
mounted a guide roller 16 which is adapted to
ride freely in a vertical guide 1T secured to the
rear end of the fixed tractor draw bar 4. With
this construction, the wheels {4 may be readily
raised and lowered with the frame {1 about the
pivots of the struts 11>, and the axle may rock
freely about the horizontal and longitudinal spin-
dle 12 without causing any lateral or twisting
stlr;ain‘upon the pivotal supports of the struts
1o,
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This bucket is pivoted intermediate its ends, that

is, immediately behind the bottom portion 26v,

and near the bottom edges of its opposite sides,

on the axis of the forward rollers 24. The car-

riage 22 has a longitudinal opening into which

the rear portion of the bucket fits, the carriage

22 providing the bottom for the rear portion of

the bucket when the latter is tilted backwardly

and rests in the carriage. The closed forward

end of the bucket has digging teeth 26¢ for dig-

ging materials adapted to enter the bucket from

said end.  The opposite end 26¢ of the bucket is

open for discharging the material in the bucket
when the bucket is raised.to the dot-and-dash
line position, that is, when the bucket is tilted

with the carriage about its rear axis or the axis

of the rear wheels 23, as described above.

The power for operating the tractor and the
various devices on my attachment, is derived from
the power unit 5 on the - tractor. By suitable
mechanism, the power from the engine § is trans-
mitted to a power-take-off pulley 31 at the rear
end of the tractor, It will be here again noted
that the rear end of the tractor becomes the
front end of the excavating and loading machine.
The pulley 3{ drives, through a belt 32, a pulley
33 mounted at one end of a shaft 34, carried
on and between the frame members 1i3. On
the opposite end of the shaft 34 is a sprocket
35 which.- drives, through a chain 36, a sprocket
37 mounted intermediate the ends of ‘a main
power take-off or power distributing shaft 38,
carried by the frame {1 and located substantially
between the tractor and the supportmg wheels
14 of my attachment. : i

On ‘the power take-off shaft 38 are mounted
three separate clutch-brake units 39, 40, and #41.
These clutch-brake units are adapted Trespec-
tively, to operate and control the digging bucket
forcing or crowding mechanism B, the hoist and
moving mechanism C for the digging bucket,
and the conveyor mechanism D, and are adapted
to connect the power take-off shaft 38, through -
said clutch-brake units, to sprockets 42, 43, and
44. The clutch-brake units 39, 40, and 4! may
be operated, respectively, by pneumatic cylinders
45, 46, and 41, all of which are connected to a
unitary transverse support 48 carried by one of
the frame members (15,

Since all of the clutch-brake units are iden-
tical, an explanation of the construction and op-
eration of one will suffice for all of them, and
the reference letter of the parts may be combined
with the reference numerals 39, 40, and 4l of
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the several units to designa.te the respective parts
thereof.

To the sprockets 42, 43, and 44 are coaxially
connected drums @, the interiors of which are
clutch portions and the exterior surfaces are
brake drums. Around each drum a is a brake
band b which may be drawn tightly around the
drum by a lever c, the free end of which is piv-
otally connected to the plunger rod d operated
by the respective pneumatic cylinders.
rods d extend through a transverse supporting
member 49, and each rod is pivotally connected

to the free ends of a clutch arm e which is adapt-,

ed to shift clutch fingers f for shifting a longi-
‘tudinally shiftable clutch member g, which is
splined (not shown) -to the shaft 38, into or
against the loose clutch member @. As the rod
d is forced outwardly from the respective pneu-
matic cylinders, as by compressed air, the brake
lever ¢ loosens the brake band b and shifts the
clutch member g into engagement with the
member a, and thereby connects the respective
sprocket with the shaft 38. If the air is re-
leased from the cylinder, or if the air connec-
tion to the cylinder is broken, a spring k around
the rod d forces the arms e and the levers ¢
into such positions that the clutch is discon-
nected and the brake applied.

It will be here noted that all of the brake
and clutch actuating cylinders are so construct-
ed and arranged that they can be so controlled
as to hold either the brake or the clutch mech-

anism, of any desired unit, in a neutral position

while operating the other mechanism of the cor-
respondihg unit.

The digging bucket forcing or crowdmg
sprocket 42 is connected by a chain 51 to a

These -

20
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separated by a rod 69* and are connected, by
cables 69, to the normally upper portion and in-
termediate the forward and rear ends of the
digging bucket 26, as indicated by 26°c. ‘These
cables 69, when the digging bucket is in a dig-
ging position, ride upon rounded ledges or in
correspondingly shaped grooves (not shown) at
the rear portion -26f of the upper edge of the
opposite sides 264 of the bucket. As the power
take-off shaft 38 is rotated in a counter-clock-
wise direction, the cables 68 are wound on the
drums 66, causing; when the carriage 22 is held
stationary, the digeing bucket 26 to rock about
the pivotal axis of the wheels 24, until it rests
in the cradle or carriage 22. The bucket and
carriage are then swung backwardly about the
axis of the wheels 23 as a pivot. When the car-
riage, is released, after the bucket is tilted back-
wardly until it rests or lies in the carriage, both
will be drawn backwardly by the cables 68.
‘When the carriage is again brought to a stop

‘and the cables 68 continued to be wound on the

drums 66, the bucket and carriage will be tilted

_about the axis of the wheels 23, to the dot-and-

dash line position.
The last mentioned position of the digging

_bucket allows the material therein to be dis-

30

sprocket 52 at one end of the shaft 53, which is

provided at its ends with two sprockets 54 lo-
cated at the outer sides of the frame members
ffs. Around these sprockets 54, and around
closely positioned idler sprodkets 55, extend
chains 56, one end of which extend backwardly
and are secured to the retaining yokes 25, and
the other ends of which may depend freely from
the sprockets 54. Around, the sprockets 54 are
guards or cages 51 for holding the chains 56 in
tight engagement with the sprockets. If desired
the free ends of the chains 56 may extend

loosely over a second idler sprocket or roller

§8. With this construction, as the sprocket 52
is rotated counter-clockwise, the chain 56 is
drawn inwardly and the carriage 22 forced or
crowded outwardly along the track 21 toward the
outer or forward end of the frame {I.
manner, the digging bucket 26 is forced or
crowded into the material desired to be taken
up by the digging bucket.

The digging bucket, when loaded with mate-
rial or when desired to be drawn backwardly,
is rotated about the pivotal axis of the rollers
24, into a substantially horizontal position, and
then drawn inwardly or backwardly. At the de-
sired positicn the carriage 22 is rotated about
the axis of the wheels 23, by means of the hoist
mechanism C, referred to above. This is oper-

In this ¢
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ated by the sprocket 43, which drives through a -

chain 61, a sprocket 62 secured to the end of a
shaft 63. On this shaft are -mounted small

sprockets 64 which are connected, by chains 65, ©

to sprockets 662 at the outer sides of drums 66
which are mounted on a shaft 61. To periph-
eral portion of each drum is secured one end of a
hoist cable 68. This cable extends, intermediate
its ends, around two sheaves 682, which are

-]

charged from the normally inner end through
the open rear end thereof. For this reason,
there is provided a conveyor mechanism D be-
low the discharge end of the digging bucket,
this mechanism consisting of a conveyor 10,
which, in this instance is a flexible belt conveyor.
The conveyor 10 extends, at its forward end,
around a drum 7T{, and, at its rear end, around
a drum 72. Intermediate the ends of the con-
veyor are drums 13 for changing the angle of
the conveyor so that one portion is parallel to
the track 2fic while the other portion is parallel
to the track portion 2i>. :

The conveyor is operated by the aforemen-
tioned sprocket 44 which drives, through a chain
15, a sprocket 16 mounted on a shaft 762. At
the outer end of said shaft is a sprocket. 17

3 which drives, through a chain 718, a sprocket 19

secured to the outer end of the shaft T2& on
which the drum 72 is mounted.
In this manner, the material discharged on.

‘the belt may be carried to the rear end of the

frame t1, and discharged directly into the bin
or receptacle of a waiting truck or other vehicle.
. It will be here noted that successive bucket-
fuls of material may be discharged onto the
conveyor 10, which may be moved backwardly
at intervals a sufficient distance only to receive
the contents of the next bucket. In this man-
ner, several bucketfuls of material may be dis-
charged onto and retained on the conveyor belt
while waiting for an empty receptacle, empty
dump truck, or the like. i

It will also be here noted that the forward end
of the conveyor 10 is located a considerable dis-
tance backwardly from the forward end of the.
frame (1, but the construction of the bucket and

5 carriage is such that when the carriage is forced

forwardly to its limit and then tilted about its
rear wheels, the inner end of the carriage or
bucket falls substantially over the forward end
of the conveyor. However, a deflecting plate 80
extends upwardly from the forward end of the
conveyor so that the material from the dizging
bucket is directed onto the conveyor. -

In Figs. 15 and 16 of the drawings, I have
shown the conveyor T{ eliminated. In this case,
the drums 66 may be located near the rear end of
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the frame |1, so that the carriage 22 may be
drawn to substantially the rear end of the frame
and the contents of the digging bucket thereby
discharged directly into the waiting dump truck.
It is preferable, however, that the drums 65 be
located at about the middle portions of the frame
and that idler sheaves 66* be provided near the
rear end of the frame, as shown. It is obvious,
however, that with such construction more time
is consumed in carrying the excavated material
rearwardly, and thereby the capacity of the ma-
chine is materially decreased. In this instance,

I have shown the bottom wall 26 over the whole’

length of the bucket, and the carriage 22 as con-

sisting only of a rectangular frame supported at

" the four corners by wheels 23 and 24, as in the
structure first described. In this instance also, I
have shown the sheaves 68* as pivoted directly
on the bucket, namely, at the middle portions of
the upper edges of the opposite sides. The rear
ends of the opposite side walls of the bucket are
also provided with idler sheaves 68> over which
the opposite ends of the cable extend when the
bucket is in a digging position.

In the modified construction, the flexible con-
nector 56 is a cable, one being provided on each
side. These cables are wound on drums 522 co-
axial with and rotated by the sprockets 52. As
the digging bucket is drawn back on the tracks
212, 21¢, and 21 of the frame 11, the cables 56
are drawn with the bucket 26 and carriage 22.
As the carriage 22 moves from the track 2I¢ to
the track 21b, the cables 56 rest upon or in the
trough or groove of the sheaves 562, which may
be mounted on the ends of the shaft 63.

A very important part of my invention con-
sists in the operation of the foregoing mecha-
nisms. The usual operating levers, pedals, or
other devices of a conventional tractor, consists
of a gear-shift lever 81, an engine clutch lever
82, steering clutch levers 83 and 84, and steering
brake pedals 85 and 86. All these are controlled
from the conventional driver’s seat 6, for operat-
ing the tractor, or other vehicle, in its normal
forward movement. .

In the employment of my attachment for such
vehicles, I have provided an auxiliary seat 91,
which is located beyond one end of the seat 6 and
turned backwardly with respect to the seat 6, so
that the occupant of the seat 81 may seg clearly
to direct the excavating operations. For con-
venience, this seat may be referred to as the
excavator’s seat or the shove]l -operator’s seat.
Immediately in front of the excavator’s seat are
provided a plurality of hand operated control
valves 92, 93, 94, 95, and 96. The gear-shift
lever 81 may have an extension 97 so that this
lever may be reached from the excavator’s seat

- 81. 'The engine clutch lever 82 may also be ar-
ranged so that it may be conveniently reached
from the seat 91. The hand control valves 92
and 93 may control the flow of air under pres-
sure to cylinders 98 and 98. The latter eylin-
ders are respectively so arranged that the steer-
ing clutch levers 83 and 84 are operated to apply
the clutches when the brakes, controlled by the
respective pedals 85 and 86, are released, or so
that the brakes are applied when the clutches
are withdrawn. Thereby, unitary valves 82 and
93 may operate conveniently the respective steer-
ing clutches and brakes. The hand control
valves 94, 85, and 98 are arranged for controlling
the air or other fluid pressure in or to the cylin-
ders 45. 46, and 41, aforementioned.
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the wheels (4, I have provided an air pressure
tank 101, in which is stored the air from the
compressor 102, which is operated from the
sprocket 103 mounted on the shaft, 34 afore-
mentioned.

In this manner, all of the controls of the ve-
hicle, and all of the necessary controls for oper-
ating the excavator and loading mechanisms, are
readily accessible and easily controllable when
operating the machine as an excavator.

It will be here noted that during the dlggmg
operation, a great load is applied to the digging
or bucket end of the frame I, and consequently
a considerable tilting or rocking tendency about
the wheels [4. To prevent the rear end of the
frame |1 from being raised excessively at such
times, the rear end is anchored to the tractor or
other vehicle by rods, or other members, 1il.
These rods are shown as pivotally connected at
the lower ends to the opposite sides of the ve-
hicle or tractor frame , and with their upper
ends extended thru eyes I1¢ at the outer sides of
the frame (1. On the rods, and between these

_eves and the upper ends of the rods, are com-

pression springs 112, Thus, when the digging
operation begins and the frame (i1 begins to
tilt, the springs (12 are compressed and take up
the tilting tendency of the frame 1. -

Though I have shown and described g particu-
lar construction, combination, and arrangement
of parts and portions, and certain modifications
thereof, I do not wish to be limited to the same,
but desire to include in the scope of my invention
the construction, combination, and arrangement,
substantially as set forth.in the appended claims.

I claim:

1. In an attachment of the class described for
self-propelled- vehicles, a frame so connectable
to the opposite sides of the vehicle as to extend
beyond one end thereof, means for supporting
the extended end portion of said frame on the
ground beyond said end of the vehicle and said
end portion of the frame being also movably
connected to said end of the vehicle, a digging
bucket, open at the front and rear ends, pivoted
on the extended end portion of the frame, and
means connectable to the propelling mechanism
of the vehicle for tilting the bucket so as to dis-
charge from the rear end thereof the material

-entering the front end.

. 2. In an attachment of the class described for
self-propelled vehicles, a frame so connectable
to the opposite sides of the vehicle as to extend
beyond one end thereof, a carriage longitudinally
movable on the frame inwardly from the extended
end thereof, a digging bucket, open at the front
and rear ends, pivoted on the outer end of -the
carriage, and means connectable to the propelling
mechanism of the vehicle for moving the carriage
inwardly and tilting the bucket so as to discharge
material from the rear of the bucket.

3. In an attachment of the class described for
self-propelled vehicles, a frame so connectable
to the opposite sides of the vehicle as to extend
beyond one end thereof, a carriage longitudinally
movable on the frame inwardly from the ex-
tended end thereof, a digging bucket pivoted on
the outer end of the carriage, and means con-
nectable to the propelling mechanism of the ve-
hicle for .tilting- the carriage and bucket about
the inner end of the former so as to discharge
material from the bucket.

4. In an attachment of the class described for
self-propelled vehicles, a frame so connectable

On the h;ame 11, and, for convenience, above 76 to the opposite sides of the vehicle as to extend
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beyond one end thereof, a carriage longitudinally
movable on the frame inwardly from the ex-
tended end thereof, a digging bucket pivoted on
the outer end of the carriage, a conveyor mount-
ed on the opposite end of the frame, and means
connectable to the propelling mechanism of the
vehicle for tilting the carriage and bucket about
the inner end of the former so as to discharge
material onto the conveyor from the bucket.

5. In & machine of the class described, a ve-
hicle frame, a carriage mounted to move longi-
tudinally on and to be pivoted relative to the
frame about the normally inner portion of the
. carriage, the outer portion of the carriage being
raised above the frame, s digging bucket pivoted

intermediate 1ts ends on the outer end of the,

carriage, said bucket having digging means at
its forward end and open at its rear end, the
bucket being tiltable to a horizontal position to
rest on the carriage, and means for causing the
.bucket to tilt on the carriage and the carriage
to be pivoted about the frame, and means for

(]

20 -

controlling the movement of the carriage on the

frame.

6. In o machine of the.class described, a sup-
porting vehicle, a frame pivotally mounted there-
on on a transverse axis and extending over the
top and beyond one end -thereof, means for
guiding said extended end of the frame ver-
tically at the latter end of the vehicle, means
for supporting the latter end of the frame on the
ground, said supporting means being connected
to the frame on a pivotal axis extending longi-
tudinally with respect to the vehicle to accom-
modate the frame to uneven ground, and a dig-
ging bucket movably mounted on the extended
end of the frame.

7. In a machine of the class described, a sup-
porting vehicle, a frame pivotally mounted there-
on on a fransverse axis and extending over the
top and beyond one end thereof, means for guid-
ing said extended end of the frame vertically at
the latter end of the vehicle, wheels for movably
supporting the latter end of the frame on the
ground, longitudinal skids adjacent the wheels
for limiting the depth of penetration of the
wheels in the ground, and a digging bucket piv-
otally mounted above and movable along the
frame.

8. In g machine of the class described, a sup-
porting vehicle, a frame pivotally mounted there-
on on a transverse axis and extending over the
top and beyond one end thereof, means for guid-
ing said extended end of the frame vertically at
the latter end of the vehicle, wheels for movably

supporting the latter end of the frame on the.

ground, said wheels being connected to the frame
on & pivotal axis extending longitudinally with
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" about the carriage and for moving the carriage

-on the track.

10. The combination with a self-propelled ve-
hicle having a control seat and manual steering

_and power controls, of an excavating apparatus

connected to the rear end thereof and having
various operating mechanisms, and a .control .
compartment, separate from: said control. seat,
having a plurality of controls, connected .to said
steering and power controls and to said operating
mechanisms.

11, The combinaticn with a self-propelled ve-
hicie having manual steering and power controls,
of an excavating apparatus connected to the rear

end thereof and having various operating mech-

anisms, a rearwardly directed seat on the. ve-
hicle, and a. plurality of controls, accessible from
said seat, connected to said steering and power
controls and to said operating mechanisms.

12. The combination with a self-propelled ve-
hicle having manual steering and power con-
trols, of an excavating apparatus connected to
the rear end thereof and having various oper-

ating mechanisms, a rearwardly directed seat on

the vehicle, a plurality of fluid operated cylin-
ders, separate cylinders connected to the steer-
ing controls, the power controls, and the oper-
ating mechanisms, and a plurality of control
valves, accessible from said seat, for separately
and manually controlling said cylinders.

13. The combination with a tractor having a
power means, separate tracks, a steering clutch

- and brake for each track, and a power clutch, of -
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respect to the vehicle to accommodate the frame \

to uneven ground, longitudinal skids adjacent
the wheels for limiting the depth of penetration
of the wheels in the ground, and a digging bucket
pivotally mounted above and movable along the
frame.

9. In a machine of the class described, a sup-
porting vehicle, a track at the top and extending
longitudinally of the vehicle and beyond one end
thereof, the latter extended portion of the track
being substantially horizontal and the portion
backwardly therefrom extending upwardly at an
angle, over, and beyond the opposiie end .of the
vehicle, a carriage mounted on the track, a dig-

"ging bucket pivotally mounted on the outer end
of the carriage, and means for tilting the bucket
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an excavating apparatus connected to the rear
end of the tractor and having various operating
mechanisms, a rearwardly directed seat at the
side of the tractor, a plurality of fluid operated
cylinders, one cylinder for each associated steer-
ing clutch and brake, one cylinder for said power
clutch, and one for each of said operating mech-
anisms, and a plurality of control valves, ac-
cessible from said seat, for separately and man-
ually controlling said cylinders.

14, In an attachment of the class described,
for self-propelled vehicles, a frame pivotally con-
nectable to the vehicle so as to extend beyond
one end thereof, means for supporting the ex-
tended end portion of said frame on the ground
beyond one end of the vehicle, a digging bucket,
open atb the front and rear ends, mounted to rock
on the extended end portion of the frame, and
means connectable to the propelling mechanism
of the vehicle for tilting the bucket so as to dis-
charge from the rear end thereof the material
entering the front end.

15. In an attachment of the class described,
for self-propelled vehicles, a frame pivotally con-
nectable to the vehicle so as to extend beyond
one end thereof, a carriage longitudinally mov- -
able on the frame from the extended end and
inwardly therefrom, a digging bucket pivoted on
the carriage, and means connectable fo the pro-
pelling mechanism of the vehicle for tilting the
carriage and bucket about the inner end of the
former so as to discharge the material from the
bucket.

16. In a machine of the class described, a
vehicle, a frame pivoted on the vehicle and ex-
tending beyond one end thereof, a carriage longi-
tudinally movable on the frame-inwardly from
the extended end thereof, a digging bucket piv-
oted on the outer end of the carriage, and means
on the vehicle for moving the carriage inwardly
and tilting the bucket so as to discharge material
from the bucket.
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17. In a machine of the class described, a
vehicle, a frame pivoted on the vehicle and ex-
tendmg beyond one end thereof, a carriage longi-
tudinally movable on the frame inwardly from
the extended end thereof, a digging bucket piv-
‘oted on the carriage, a conveyor mounted to ex-
tend to the opposite end of the frame, and means
on the vehicle for tilting the bucket so ag to dis-

charge onto the conveyor, from the rear end of .

the carriage, the material entenng the front end
of the bucket.

18. In a machine of the class descnbed a
vehicle, a frame pivoted on the vehicle and. ex-
tending beyond one end thereof, a carriage longi-

tudinally movable on the frame inwardly from j

the extended end thereof, a digging bucket piv-
oted on the outer end of the carriage, a conveyor
mounted to extend to the opposite end of the
frame, means on the vehicle for tilting the car-
riage and the bucket about the inner end of the
former so as to discharge material onto the con-
veyor from the bucket. _

19. In a machine of the class described, a
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supporting vehicle, a frame extending longitudi-
nally with respect to and over the top of the
vehicle said frame movable in a vertical direc-
tion,. and _extending beyond both ends theéreof,
means for supporting one extended end of the
frame on the ground, and a digging bucket
mounted to rock about a transverse axis on'the

" latter end of the frame.

20. In an attachment of the class described, for
a self-propelled vehicle having a control seat and
manual steering and power controls, an exca-
vating apparatus connected thereto and extend-
ing beyond one end thereof, said apparatus hav-
ing digging and conveying means movable from
said one end toward the opposite end of the
vehicle, said apparatus having various operating
mechanisms, and a control compartment, sepa-
rate from said control seat, having a plurality

.of controls, connected to said steering and power

controls and to said operating mechanisms, said

control compartment being located clear of the

path of the digging and conveying means.
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