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3,015,175
EXCAVATOR
Rebert D. Smith, 1339 OQak St. INW., New
Philadelphia, Ghio
Filed July 10, 1959, Ser. No. 826,357
1 Claim. (Cl. 37—192)

This invention relates to an excavator for digging a
hole in the earth. More particularly, it pertains to a
grave digger.

A primary requisite for a mechanical device for digging
graves is maneuverability.  Most excavators of prior con-
struction for digging either trenches-or graves have lacked
such a primary requisite, not only with respect to per-
forming the excavation but also in approaching and leav-
ing the excavation.

When a typical grave is to be excavated with powered
equipment the grave site is usually located among graves
or headstones, trees: and plants which provide narrow
confines within which to operate.. Most of the prior
powered grave excavators have not been sufficiently ma-
neuverable within the narrow confines of grave lots to
permit the use of such devices as often as is desirable.
That is, it is difficult, if not impossible, to get to a grave
site; and/or to leave it without damaging plants, lawn,
and headstones on adjacent graves.

The device of the present imvention is particularly
adapted for use in cemeteries for operation between, over
and among graves or headstones, plants and the like
which must be undisturbed by the mechanical excavator.
Moreover, the device of the present invention is readily
maneuverable along cemetery walks and within the nar-
row confines of low-hanging tree branches and relatively
high tombstones or plants.

Furthermore, it is necessary that a satisfactory ex-
cavator for graves be sufficiently maneuverable to readily
remove the excavator from the grave site after the grave
is opened. - The device of the present invention is easily
maneuvered away from an excavated grave without the
necessity of laying planking or auxiliary trackways to
cover the grave to facilitate its removal, which is the case
with most prior devices.

The devices of the prior art do not completely satisfy
the problem of maneuverability in-a cemetery between
and over graves and cemetery walks within narrow com-
fines. Unlike the prior devices which normally consist
of “excavator buckets on the continuous chain, mounted
on a conventional truck bed or similar vehicle having
conventional pneumatic tires of high pressure or other
rolling means such as so-called crawler or track vehicles,
the device of the present invention is specifically adapted
for maneuverability between and/or over grave head-
stones and lawns without causing damage thereto.

Accordingly, it is the general purpose of the present
invention to provide am excavator which is readily ma-
neuverable in and out of narrow confines.

It is another object of this invention to provide an ex-
cavater which is primarily operated by hydraulic means
which makes for more maneuverability than is possible
with conventional chain and gear powered driving means.

It is another object of this invention to provide an ex-
cavator for-digging graves which performs the excavation
in a minimum of time. .

It is another cbject of this invention to provide an ex-
cavator for digging graves which is readily maneuverable
within the narrow confines of cemetery walks and grave
lots.

It is another object of this invention-to provide an
excavator for digging graves which may be maneuvered
in and out of location over a grave lot without damaging
adjacent gravestones, lawns, etc.
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It is another object of this invention to provide an
excavator for digging graves which is. mounted on low
pressure pneumatic tires which are readily maneuverable
over most headstones and lawns without damage thereto.

Finally, it is an object of this invention to provide an
improved excavator for digging graves which substan-
tially eliminates the  difficulties enumerated and which
obtains the foregoing desiderata in a simple and effective
manner.

These and other objects and advantages apparent to
those skilled in the art from the following description
and claims may be obtained, the stated results achieved,
and the described difficulties overcome by the discoveries,
principles, apparatus, parts, elements, combinations, and
subcombinations which comprise the present invention,
the nature of which is set forth in the following general
statement, a preferred embodiment of which—illustrative
of the best mode in which applicant has contemplated ap-
plying the principles—is set forth in the following de-
seription and shown in the drawings, and which is par-
ticularly and distinetly pointed out and set forth in the
appended claims forming part hereof.

The nature of the improvements of the excavator con-
struction of the present invention may be stated in gen-
eral terms as including a vehicle having a rectangular
frame mounted on a pair of low pressure pneumatic tires
at each end of the frame, each pair of tires being mount-
ed on a yoke having an upright shaft extending from the
yoke, the shaft being rotatably mounted in one end of the
frame, the upper portion of each shaft being disposed in
a hydraulic cylinder mounted on the frame, a carriage
mounted on the frame for movement between opposite
ends of the frame, means for reversibly moving the car-
riage on the frame and for holding the carriage at a
stationary position on the frame, an excavator member
mounted on the carriage and having a series of spaced
excavator buckets arranged to operate as the carriage
moves on the frame, the excavator member being movable
vertically on the carriage, and the entire excavator being
provided with separate hydraulic means for actuating the
several operable parts. :

The preferred embodiment of the present invention is
illustrated by way of example-in the accompanying draw-
ings wherein: )

FIGURE 1 is an elevational view of the excavator
mounted over an excavation, such as a. grave;

FIG. 2 is a plan view of the excavator;

FIG. 3 is an end view of the excavator showing alter-
nate positions of the conveyor table;

FIG. 4 i3 a diagrammatic plan view showing the man-
ner in which the excavator is maneuvered away from
an excavated grave among headstones of adjacent graves;

FIG. 5 is an elevational view showing alternate posi-
tions of the excavation buckets as well as of the main
frame of the excavator;

FIG. 6 is a vertical sectional view taken on the line
6—=6 of FIG. 2 showing one side of the carriage and the
manner in which the buckets are mounted thereon;

FIG. 7 is a horizontal sectional view taken on the line
7—7 of FIG. 3 showing one turning mechanism of the
excavator;

FIG. 8 is a vertical sectional view taken on the line
8—8 of FIG. 7; and

FIG. 9 is a hydraulic circuit showing the lines of con-
nection between the various hydraulically operated parts
of the excavator.

Similar numerals refer to similar parts throughout the
various figures of the drawings.

In FIG, .1 an excavator is generally indicated at 1.
It includes a chassis or main frame 2 which is mounted
on wheels or swamp tires 3 and 4 at opposite ends, a
carriage 5, and an excavator bucket means 6.
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The frame 2 includes a pair of spaced longitudinally
extending channel members 7 and 8 and transverse mem-
bers @ and 18 (FIG. 2) at opposite ends of the frame.
The frame 2 is mounted on a pair of pneumatic tires 3
and 4 at each end. Each pair of tires 3 and 4 is mounted
on an axle 11 and 12, respectively, and each axle is dis-
posed between opposite sides of yokes ¥3 and 14. As
shown in FIGS. 3 and 8, the yoke 14 is rotatably mount-
ed on a vertical axis below the transverse member 9 on
the lower end of a vertical shaft 15. The shaft 15 ex-
tends through the upper and lowsr sides 6 and 17 of
the member 9 and is slidably movable therethrough.
The shaft 15 extends upwardly above the frame 2 into a
hydraulic .cylinder 18 (FIG. 1), the upper end 192 of
which serves as a piston in the cylinder. As shown in
the drawings, the lower end of the cylinder 18 is sup-
ported on the frame by plates 26 and 21. The upper end
22 of the cylinder is closed and is provided with an
aperture 23 which in turn communicates with a hydraulic
conduit or hose not shown in the drawing.

In a similar manner, the yoke 13 is secured to the
lower end of a shaft 24 which exténds through the trans-
verse member 10 into a hydraulic cylinder 25. The
upper end of the cylinder 25 is likewise provided with
an aperture 26 for connection with a hydraulic conduit
or hose (not shown). The cylinder 25 is mounted on
support plates 27 and 28. The assembly of the shafts
15 and 24 with the hydraulic cylinders 18 and 25 permits
raising of the frame 2 from the position shown in FIG.
1 of the drawing to an elevated position as shown by the
broken line in FIG. 5. The elevated position of the
frame is obtained by pumping hydraulic fluid into the
upper end of the cylinders 18—25 through the apertures
23 and 26. 'When it is necessary to lower the frame to
the normal position for usual operation, the hydraulic
fluid pressure is reduced to permit reverse flow out of
the cylinder. In the elevated position of the frame the
excavator 1 may be maneuvered over and around var-
ious obstacles such as high tombstones, which would
otherwise prevent its easy positioning in place over the
lot to be excavated.

Tnasmuch as the wheels or pneumatic tires 3 and 4 are
of the low pressure type, the excavator 1 may be rolled
over many objects such as low gravestones without dam-
aging the same, whereby the maneuverability of the ex-
cavator is greatly increased. Moreover, inasmuch as
the tires 3 and 4 are of the low pressure type, the ex-
cavator may be positioned in place for excavation with-
out the tires causing damage to grass or the like.

The excavator 1 is propelled by means of a pair of
hydraulic motors, each motor attached to each pair of
wheels or tires 3 and 4. As shown for the wheels 4 in
FIGS. 2 and 3, a hydraulic traction motor 29 is mounted
on the yoke 14 and is provided with a sprocket 30 at
the outer end of the shaft thereof. The sprocket 38 in
turn is operatively connected to a sprocket 31 which is
fixedly mounted on the axle 12 by a continuous chain
32. As shown in FIG. 1, the wheels or tires 3 are pro-
vided with a hydraulic traction motor 33 similar to the
motor 29 and drivably conmnected by a chain 34 to a
sprocket on the axle 1% in a manner similar to that shown
in FIG. 3. The hydraulic motors 29 and 33 are re-
versible whereby the excavator 1 may be propelled for-
ward or backward as necessary.

Moreover, each pair of wheels or tires 3 and 4 is pro-
vided with rotating means. As shown in FIGS. 3, 7, and
8, the shaft 15 is provided with rotation means including
a gear 35 which is slidably mounted on the shaft. In
order that the wheels 3 and 4 may be turned at any ele-
vation of the frame 2 between the positions shown in
FIG. 5, the gear 35 is keyed on the shaft 15 by a key
36 which moves with the gear along a keyway 37 on the
shaft when the frame 2 is raised and lowered as de-
scribed above. :

The rotating means also include a worm 38 engaging
the gear 35 and mounted on a shaft 39 of a hydraulic
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motor 40 (FIGS. 2 and 3). Operation of the reversible
motor 40 turns the wheels or tires 4 in a conveational
manner. The tires or wheels 3 are similarly provided
with a rotation mechanism (not shown) as described
above for the wheels 4. The rotation means for each
pair of wheels, however, is separately operable so that
one or both wheels may be turned as shown in FIG. 4
and thereby facilitate the maneuverability of the exca-
vator,

The carriage 5 is mounted for longitudinal movement
on the channel members 7 and 8 of the frame 2. The
carriage includes a pair of similar plates 41 and 42 which
are connected by spacer bars 43 and 44, the ends of
which are welded to the sides of the plates at 45 as shown
in FIG. 6. The plates. 4% and 42 have an inverted T-
shape which includes an upright portion 46 as shown
for the plate 42 in FIG. 6.

As shown in FIG. 1, the plate 41 includes an upright
portion 47. The plate 41 (FIGS. 1 and 2) is provided
with an upper pair of longitudinally spaced rollers 48 and
a pair of lower rollers 49, Likewise the plate 42 is pro-
vided with a pair of upper rollers 50 and lower rollers
51. The rollers 48-51 engage the upper and lower sur-
faces of corresponding channels 7 and 8 and thereby
hold the carriage 5 on the frame and permit movement
of the carriage longitudinally of the excavator.

The excavator bucket means 6 include a plurality of
buckets 52 which are mounted at spaced intervals on a
pair of spaced continuous chains 53 and 54. The means
also include a vertically extending frame including spaced
channel members 55 and 56 (FIG. 2) having intercon-
necting spacer plates 57- and 58 which are substantially
coextensive with the plates 55 and 56. The upper and
lower ends of the channel members 55 and 56 support
an upper pair of sprockets 59 and 60 which are mounted
on an axle 61 extending between said channels, The
axle 61 is driven by a hydraulic motor 61a. Likewise
the lower ends of the channels support a similar pair of
sprockets, one of which sprockets 62 is shown in FIG.
1 mounted on an axle 63. A slack takeup means 64 is
provided at opposite ends of the axle 63. The chains
53 and 54 are tautly disposed over and around corre-
sponding sprockets 59, 68, and 62 in a conventional
manner.

The excavator bucket means 6 are maintained vertical
at all times because, as shown in FIG. 2, flanges 65 and
66 of the channel member 55 are in sliding contact with
vertical flanges 67 and 68 extending from the upright por-
tion 47 of the plate 41. The opposite side of the carriage
is similarly provided with flanges 69, 78, 71, and 72
corresponding to the flanges 65-68 as shown in FIGS.
2 and 6.

As shown in FIGS. 1 and 2, the excavator bucket means
6 are raised and lowered by a pair of winches 73 and
74 which are driven by a reversible hydraulic motor 75
which is operatively connected fo the winches 73 and
74 by means including similar shafts 76, worm and worm
gear assemblies mounted within similar housings 77, and
shafts 78 on which the winches 73 and 74 are mounted.

A pair of cables extend between the winches and corre-
sponding channel members 56 and 55. As shown in FIG.
1, a cable 79 extends from the winch 73 over a pulley
80 at the upper end of the member 55 mounted in an
aperture 81 therein and thence downwardly to a loca-
tion near the lower end of the member 55 where the cable
79 is secured at 82 thereto. Likewise a cable 83 (FIGS.
2 and 6) extends from the winch 74 and upwardly over
a pulley 84 and thence downwardly to the lower end of
the channel member 56 where it is secured in a manner
similar to that shown in FIG. 1 for the cable 79. Ac-
cordingly, when it is desirable to raise the excavator
bucket means 6 between the positions shown in FIG. 5,
the hydraulic motor 75 is operated to wind the cables
72 and 83 on the respective winches 73 and 74.

As shown in FIG. 1, a tiltable continuous conveyor
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belt 85 is mounted at the upper end of the-excavator
bucket means 6 to receive and carry away earth removed
by the buckets 52. Thus, as the buckets rotate counter-
clockwise, they empty their contents onto the belt 85.
The belt 85 is disposed over and between a pair of spaced
belt-supporting rollers 86 and 87 which are disposed- at
opposite ends of elongated frame members 88 and 89.
The roller 86 is driven by a hydraulic motor 86a. The
frame members are in turn secured to a supporting frame
generally indicated at 98- by pairs of similar connecting
links 91 and 92, the lower ends of which links are piv-
otally secured at 93 to opposite ends and sides of the
frame members 88 and 89 The upper ends of the links
are pivotally mounted at 94 to frame members 95 and
96 which are part of the support frame 96 and which
are maintained in place by: other frame members 97, 98,
99, 100, 101, and 102 which are secured in place at the
upper ends of the channel members 55 and 56 by means
of similar welds 163 as shown in FIG. 1.

The conveyor belt may be tilted in either direction
such as shown by the broken line of FIG. 3 by means
of a manually operated winch 104 which is mounted on
the lower portion of the frame member 100 and operated
by a hand crank 105. As shown in FIG. 3, the ends of
a cable 106 extend in opposite directions from the winch
104 and are secured as by welds 107 to opposite end
portions of the frame member 88. Accordingly, rotation
of the winch in one direction tilts the conveyor belt 85 to
one side of the excavator and rotation of the winch 164
in the opposite direction tilts the conveyor belt 85 in the
opposite direction.

The carriage 5 is movable longitudinally on the frame
2 by carriage drive means which includes a pair of cables
108 and 109 (FIG. 2) and a double-acting hydraulic
cylinder 110 (FIG. 1) together with a plurality of puileys.
The cables 168 and 109 are secured to the carriage such
as by similar welds 111 as shown in FIG. 6. The cable
108 extends longitudinally from the carriage over and
around a pulley 112 transversely to and around a pulley
113 (FIG. 2), then to a pulley 114 (FIG. 1), then to
a pulley 115, then to a pulley 116 where it is retained by
an idler 117, then to a pulley 118 (FIG. 2) and then to
a joint 119 where the cable 108 is secured to the channel
member 8. The cable 109 extends over a set of pulleys
and idlers in a manner similar to that of cable 108 and
includes a particular pulley 120. - The carriage 5 is driven
to the left by applying hydraulic pressure into the cylinder
110 through an aperture 121 while similar fluid exits
through a similar aperture 122 at the other end of the
cylinder.

The pulleys 115 and 129 are mounted on an elongated
rod 123 which extends through the cylinder 110 and which
is provided with a pistonlike flange 124 within the cylin-
der. The fluid pressure within the cylinder 110 operates
on the flange 124, thereby applying opposite pressures to
the cables 198—109, taking up slack in the cable 108
and providing slack in the cable 109. Conversely, when
the carriage is moved to the right, the flange 124 is driven
to the right, whereby the cable 109 pulls the carriage to
the right and the cable 108 merely follows the carriage
over the pulleys in the manner described.

The hydraulic excavator 1 is provided with a prime
mover such as a gasoline engine 125 (FIG. 1) which
operates a hydraulic pump 126. An oil reservoir or sump
1264 is operatively connected to the pump. The pump
126 provides pressure for the hydraulic fluid which ac-
tuates all of the various motors and cylinders on the
excavator., FEach motor and hydraulic cylinder is in-
dividually connected to the pump 126 by a particular
valve generally indicated at 127 in FIG. 1.

As shown more particularly in FIG. 9, each operating
unit including a motor or hydraulic cylinder is separately
operated by a particular valve 127. Thus the steering
motors 40 and the other of which is not shown in the
drawings are reversibly operated by separate valves 127a.
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Likewise the traction motors 29 and 33 are reversibly
operated by particular valves 1275. The hydraulic cylin-
ders 18 and 25 for raising and lowering the frame are
operated by valves 127c¢ which apply the hydraulic fluid
to the'cylinders in one position and permit evacuation
thereof in the other position.

Similarly, the conveyor motor 864 is reversibly operated
by a particular valve 1274. The excavator motor 61a is
operated in one direction by the particular valve 127e.
Likewise the motor 75 for raising and lowering the ex-
cavator is reversely operated by the particular valve 127f.
The pump or cylinder 110 is actuated in either direction
by the particular reversible valve 127g. As shownin FIG.
9, all-of the hydraulic motors and cylinders are intercon-
nected with their respective hydraulic valves by conduits
or flexible hoses (not shown) such as indicated, for ex-
ample, at 128. In addition, all of the valves 127a—g are
connected with the pump 126 by a conduit 129 in which
a pressure regulator 130 is provided. A conduit 131 is
provided to return hydraulic fluid to the sump 126a.

The device of the present invention is an improvement
over prior excavators, particularly of the grave digging
type, because it provides a unit which is readily maneuver-
able within the limiting confines of a cemetery. Unlike
prior devices which required the use of auxiliary equip-
ment for leaving the lot where a grave is dug, the device
of the present invention is readily maneuverable on a
cemetery lot when the excavation of the grave is com-
pleted in order to remove the excavator without the use of
planking and the like. One of the features which makes
for easy maneuverability is the use of hydraulic motors
and cylinders wherever possible in order to avoid other
power transmitting means such as chains and gears which
ordinarily limit operation of a device having many operat-
ing units.

In addition, the use of wheels having low pressure
tires is an advantage in that the device may be rolled
over obstacles such as low gravestones which would pre-
sent a barrier to excavators provided with other types
of wheels and tires, Moreover, the advantage of low
pressure tires permits rolling of the device over lots with-
out permanent damage to the grass. Finally, where an
obstacle such as a particularly high gravestone is en-
countered, the entire frame of the unit may be raised to
a height which permits passing over such a stone in order
to place the excavator over the proper cemetery lot for
excavation of a grave.

In the foregoing description certain terms have been
used for brevity, clearness and understanding, but no
unnecessary limitations have been implied therefrom as
such words are used for descriptive purposes and are
intended to be broadly construed. .

Moreover, the embodiment of the improved construc-
tion illustrated and described herein is by way of ex-
ample and the scope of the present invention is mnot
limited to the exact construction shown.

Having now described the invention, construction, oper-
ation and use of a preferred embodiment thereof and
the advantageous, new and useful results obtained there-
by; the new and useful excavator and reasonable me-
chanical equivalents thereof obvious to those skilled in
the art are set forth in the appended claim.

What is claimed is:

An excavator-including a rectangular frame mounted
on a pair of low pressure pneumatic tires at each end
of the frame, each pair of tires being fixedly mounted
on an axle, a yoke journally mounting the ends of each
axle, a vertical shaft secured to and extending upwardly
from the yoke through an end portion of the frame, a
hydraulic cylinder vertically mounted on each end of the
frame, the upper end of each shaft having a piston end
portion, each shaft extending through the end portion
of the frame and into the corresponding-hydraulic cyl-
inder, a shaft turning- gear mounted in each end portion
of the frame and slidably mounted on each shaft, the shaft
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and g]rning g]iar hh%;ving corresponding key and keywaiy References Cited in the file of this patent
members, each shaft turning gear being independently .

operable by a hydraulic motor, a hydraulic traction o ,U_NITED STATES PATENTS .

motor operatively connected to each axle for rotating 1,341,138 Kincade oo May 25, 1920
each pair of tires, each hydraulic traction motor being 5 1,866,037 Heimetal. o ___._._ July 5, 1932
independently operable, a carriage mounted on the frame, 2,187,658 Lane et al. —eee______ Jan, 16, 1940
reversible means for moving the carriage and for hold- 2,432,107 Willilams - oo Dec. 9, 1947
ing the carriage at a stationary position on the frame, 2,501,083 OWER e Mar, 21, 1950
an elongated upright excavator frame mounted for verti- 2,653,795 Reeves — oo Sept. 29,.1953
cal movement on the carriage, a series of spaced excava- 10 2,673,407 Williams — e Mar. 30, 1954
tor buckets mounted on the frame for continuous move- 2,773,612 West et al. . Dec. 11, 1956
ment thereon, conveyor belt means for receiving exca- 2,782,534 Wall - Feb. 26, 1957
vated soil from the excavator buckets, and said conveyor 2,812,191 Kersey et al. wooo .Nov. 5, 1957
belt means being tiltably mounted at the upper end of 2,848,246  Ruf - Aug. 19, 1958
the excavator frame, whereby excavated soil can be con- 15 2,884,721 Pool . ww.- May 5, 1959

veyed to either side of the excavator.



