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<1

This invention relates to earth moving and shifting

equipment, more particularly to back-filling equipment
and apparatus, specifically trench fillers.

An object of this invention is to provide a self-pro-
pelled vehicle which may be guided aleng an earth mound
previously thrown up. along a line or trench excavation,
and return the earth into the excavation.

Another object of this invention is to provide an ar-
rahgement of parts and distribution of weight in the

machine whereby the apparatus may follow the line of ..

earth to be shifted without itself being shifted out of its
desired line of progress by the earth mass.

Another object of this invention is to provide a device,
wherein. the earth shifting part may be automatically
controlled in its position relatively to the éarth’s surface
over which it is moved.

Another object of this invéntion is to provide a novel
mount for the earth mass contacting and shifting screw.

Ariother -object of this invention i$ to provide a novel
control for the varios functions of the apparatus,

And another object of this invention is to provide a
hydraulic positioning apparatus for the operating element
inicluding automatic controls in combination with manual
controls for co-ordinating the functions of the machine.

Other objects and advantages of this invention relat-
ing to the arrangemeiit, operation and function of the
related elements of thé structure, to various details of
constructing, to-combinations of parts and to economies
of manufacture, will be apparent to those skilled in the art
upon consideration .of the following description and ap-
pended claims, reference being had to the accompany-
ing drawings forming a part of this specification wherein
like reference characters designate corresponding parts
in the several views.

Referring to the drawings:

Fig. 1 is a side elevation of the mechanism, including
the invention herein, showing a mounting thereof on a
self-propelled vehicle;

Fig. 2 is a view from the opposite side of the machine
of Fig. 1;

Fig. 3 is a view of the earth shifting element and its v

drive, looking into the device from the right of Fig. 2;

Fig. 4 is a view on the line IV-—IV, Fig. 2;

Fig. 5 is a view on the line V—V, Fig. 4; and

Fig. 6 is a view on the line VI—VI, Fig. 4.

The -operating mechanism of the invention herein is
normally mounted on the rear of a truck chassis 10, pref-
erably a so-called “heavy-duty” truck, that is one having
a substantial tonnage rating.

The truck chassis 10 is fitted with an operator’s station ¢

12 on the rear deck thereof, together with adjacent con-
trols including a pedal 14 and a steering control 16, by
which an operator .may have complete control of the
movemnients of the tractor 10, which herein, while the earth
mechanism: is in operation, is usually driven in' reverse to
the normal driving direction of the chassis 10 with the
movements controlled by an operator positioned in sta-
tion' 12 manipulating the pedal 14 and the wheel 16.

A pair of spaced parallel vertical guides 18, 20 are

fixed to the tractor chassis rear and provide a slide-way -

22 therebetween for accommodating frame 24. This
frame 24 is a substantially box construction, braced to
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form a rigid structure including a center piece 26 which
mounts a horizontally positioned pintle or pin 28.

This pin 28 mounts bearings 30 carried by frame 32
for pivotally supporting this pendulous frame 32 on the
pin 28. The frame 32 includes a platform region 34
and a sub-frame structure 36 including a pair of aligned
bearings 38, 40.

The platform 34 mounts an engine 42 together with
cooperating parts.including a controllable transmission 44
for driving shaft 46 having sprocket 48 keyed théreon.
This sprocket serves as a drive for chain 50 to sprocket
52 fixed on shaft 54 mounted in the bearings 38, 40.

The size of the sprockets 48, 50 are sclected to deter-
mine a speed reduction drive therebetween beyond the

; controlled speed of shaft 46 as selected by operation of

the transmission 44. Incidently, the control for the
transmission is located within reach of the operator in
station 12.  This allows a complete one operator control
of both the tractor and the earth shifting tool or screw 56.

The shaft 54 serves as an axle for the earth shifting
tool 56 herein shown as a helix or screw rotatable with
the shaft 54 to serve as a screw conveyor element to shift
earth 58 laterally as into a trench 69 from which the
earth has previously béen removed. This machine is
extremely useful in farm areas which are being tiled. The
trenich 66 is dug by suitable trench digging equipment and
the earth 58 piled along and adjacent the rim of the
trench. Tile is laid within the trench and this machine
then moves along and beside the treuch line with the
screw continuously back filling into the trench. Not only
is the fill complete but all of the loose earth can be com-
pletely moved into the trench and the surface graded or
smoothed therealong.

With the frame 32 pivotally suspended from the pin 28,

> the screw 56 may be rocked in response to any overload,

thereby avoiding damage to the tool and defeating any
slowing up of the tractor’s linear movement as well as
defeating any tendency of the tool pushing the tractor
laterally from its desired path or imparting undesirable
stresses to the apparatus.

Additionally, the drive and transmission for the tool
being mounted on the rear of the tractor, adds suffi-
cient weight to the tractor, so that the screw action will
positively shift the earth rather than abut the earth and
shift the tractor. The engine 42 thereby serves a dual
purpose, that of a drive and a ballast.

For stability, the frame 32 carries an extension 62
having an adjunstable link connection 64 with the frame
to vary its lateral angular position as to the frame. The
extension 62 mounts & caster wheel 66 which normally
rolls along the side of the trench bemg filled, opposite
the side along which the tractor is movmg The caster
wheel 66 stabilizes the tool and if, in rolling over the
terrain, contacts an obstruction, this caster will filt the

; tool accordingly.

Adjacent the tool end, remote from the caster 66, a
ground engaging skid or shoe 68 slides along the sur-
face of the terrain. This shoe 68 is hingedly connected
at one end on pivot 79 carried by a forwardly project-
ing arm 72 from the frame 32. The free end of the
shoe may be restricted by a chain connection 74 between
the shoe and arm 72. Intermediate the extent of the
skid 68, frame work 76 extends upwardly to provide an
eye 78 for engaging link 80 extending between said

; frame worw 76 and one end of bell crank 82 pivotally

mounted on the frame 32. The opposite end of this
crank 82 is connected by a link 84 to arm 86 fixed to
a rotary member. or valve 88 in valve housing 99.

The link 80 is adjustably attached to the frame work
76 which attachment includes an adjustable nut 92
thereon operable against spring 94 thus providing a re-
silient connection between the elements 76 and 8§0.
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As the shoe slides over the surface of the ground as
carried by the machine, it will follow the contours of
the terrain and rock on the pivot 7@, and through link-
age 80, 82, 84 and 86, operate the valve 88. This valve
controls fluid flow from pump 96 driven by a suitable
connection' 98 from the motor 42. At one position of
the valve, pressure fluid is passed by the valve from duct
100 to duct 102 to cylinder 184 of a fluid motor and
the piston therein vertically moves piston rod 106 to

lift cross bar 108 which is a part of the pintle carrying ¢

frame 24. The frame is lifted in the slide-way 22, in
turn lifting the pintle, the frame 32 suspended therefrom
and hence the tocol 56. A reverse movement of the
valve allows the cylinder 194 to drain to sump 110. An

adjustable relief valve 112 and by-pass 113 in the hy- i3

draulic system determines the rate of fluid flow limiting
the movements of the elevator for the tool.

The mass of the frame 32, including its load, is cush-
ioned on a spring device 114 about post 116 mounted on
the chassis 10. )

Tt will be seen that the tool 56 will automatically lift
and fall in response to the ground contour encountered
by the shoe 68. This is a protective feature and one
which contributes to a constant filling speed of - the
device.

The elevator 24 is provided with a rub plate 116 slid-
ing adjacent or against the forward faces of the slides 18,
29, limiting any canting of the elevator due to stresses
on the machine and a stop 118 may be provided as an
elevator limiting device.

The supporting frame, the elevator frame and tool
carrying frame may all be fabricated for strength and
.proper weight to insure a smooth operation of the ma-
chine and providing a flexibility over various terrains.

The automatic lift has additional linkage 128 from 3

the valve operating arm 86 to lever 122 adjacent the op-
erator’s station. This permits a manual control for the
lift and fall of the tool 56.

It is obvious if the obstruction is met by the caster
66, the tool will be lifted at that end and tilted as to
the shoe 68 thereby operating the hydraulic control the
same as if an cbstruction were directly met by the shoe,
so that only one shoe is necessary for full control over
the area traversed by the filling device.

It is not intended to imply that the rise and fall of
the screw is quickly responsive to every slight change
in ground contour, nor that every clod of earth engag-
ing either the shoe 68 or the wheel 66 will effect a
change in adjustment.. The operation of the elevating

mechanism is based on the average rise and fall of the a5

earth’s surface over a comparatively large area. The
combined weight of the the screw, the elevator, and the
accompanying mechanism is considerable and the oper-
ating valves are so adjusted that the flow of operating
fluid therethrough is restricted, so that an elevation or
drop of the screw is slow in response to a shift in the
shoe 68. However, if a high or low strip is encountered
and the shoe 68 is held in a shifted position for a length
of time, then the elevator operating mechanism will
have time to adjust the screw to meet the general land
contour without responding to short impulses. It is to
be understood that this machine is designed to be used
over rough terrain, and the screw operated to adjust
itself to the general surface of the terrain and does so
effectively. :

Tt is to be understood that the above detailed de-
scription of the present invention is intended to disclose
an embodiment thereof to those skilled in the art, but
that the invention is not to be construed as limited in
its application to the details of construction and ar-
rangement of parts illustrated in the accompanying
drawings, since the invention is capable of being prac-
ticed and carried out in various ways without depart-
ing from the spirit of the invention. The language used
in the specification relating to the operation and function
of the elements of the invention is employed for pur-
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poses of description and not of limitation, and it is not
intended to limit the scope of the following claims be-
yond the requirements of the prior art.

What is claimed and desired to secure by United States
Letters Patent:

1. In a back filling mechanism of the class described,
a tractor having elements for supporting and guiding the
tractor for movement generally parallel to the longitudi-
nal axis of the tractor, a pair of vertical guides on said
tractor spaced -apart in a plane transverse to said trac-
tor longitudinal axis, a frame mounted for vertically
shifting movement in said vertical guides, a horizontal
pintle carried by said frame in a position generally paral-
lel and coaxial to the longitudinal axis of said tractor,
a support mounted upon said pintle for free pivotal
movement about the axis of said pintle, a shaft fixedly
mounted upon said support generally parallel to the
plane of said frame, a conveyor element mounted upon
said shaft and operable when rotated to engage and shift
material laterally and transversely of said frame, motor
means carried by said support and connected to rotate
said conveyor, wheel means in general alignment with
but spaced substantially outboard of and beyond the end
of said conveyor element toward which end said conveyor

+ i3 operable to shift material and engageable with the

same surface that supports said tractor to support the
end of said conveyor adjacent said wheel means and a
spring carried by said tractor- and constructed -and ar-
ranged to resiliently support a portion of the weight of
said frame and support and mechanism on said support.

2. The device described in claim 1 wherein said wheel
means is castered about a substantially vertical axis, an
extension hingedly connected at a first point to said sup-
port to mount said castered wheel means, and a link
adjustable in length connecting said castered wheel
means to a second point on said support and vertically
spaced from said first point, whereby the horizontal
axis of said wheel may be raised or lowered with re-
spect to the shaft upon which the conveyor is mounted.

3. In the device described in claim 1 a ground engag-
ing skid adjacent the other end of the conveyor element.
from said wheel means, said skid being pivoted upon
said support and operable to slide over the surface of the
ground adjacent said other end of the conveyor element,

3 a fluid motor operable to shift said frame vertically in

saild vertical guides, a source of fluid under pressure,
a control valve connecting said source to said fluid motor
and shiftable to control the admission to or the release
of fluid from said motor to shift said frame, and means
connecting said skid to said control valve and operable
to move said valve in either direction in response to move-
ments of said skid about its axis, whereby the skid in
its movement over an uneven ground surface is ef-

s fective to raise or lower said frame and support with

respect to said tractor.
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