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3,195,747
BACKHOE AND BUCKET INCORPORATED THERE-
M, AND MEITHOD OF DIGGING FARTH

Michael J. Kashergen, Wesiminster, Calif., assignor to

Kash Products Incorporated, Huntington Beach, Calif,,

a corperation of California

Filed June 5, 1961, Ser. Neo. 116,656
§ Claims, (Cl. 214-—138)

This invention relates to a backhoe and to a bucket
incorporated therein. The invention also relates to a
method of digging. This application is a continuation-
in-part of my co-pending patent application Serial No.
29,212, filed May 16, 1960, now abandoned, for Back
Hoe, and Bucket Incorporated Therein.

An object of the invention is to provide a backhoe ap-
paratus and method characterized by both high capacity
and extremely short cycle time, as distinguished from
prior art apparatus and methods.

Another object is to provide a backhoe apparatus in-
corporating an improved high-capacity bucket which en-
ables the apparatus to operate both as a backhoe and as
a power shovel, and without an excessive amount of op-
eration of the bucket ram.

A further obiject is to provide a backhoe bucket char-
acterized by increased capacity and by extreme ease of
discharge.

A furiher object is to provide a backhoe apparatus
which may be used for trenching, for shoveling, for dig-
ging bell holes, for undercutting, for uses normally re-
quiring a mud pawl, for high-capacity skip loading, etc.

A further object is to provide a backhoe bucket which
is so consiructed that the load is balanced on opposite
sides of the support means therefor.

Another object is to provide a backhoe bucket char-
acterized by much faster and deeper penetration into the
earth, due to the absence of the conventional back plate
which blocks such penetration, and due to the provision
of a curvature which permits primary use of the dipper
stick during both digging and unioading.

Another object is to provide a backhce bucket which
does not cause earth to turn over upon itself during load-
ing, so that the dipper stick may be used as the primary
bucket-loading means, and so that earth will not pack in
the bucket and make difficult the discharge thereof.

A further object is to provide a backhoe apparatus and
method which produces much less fatigue in the opera-
tor, and wear on the apparatus, than prior-art structures
and methods.

A further object is to provide a method of digging with
relatively little travel in the bucket ram, so that the time
required for each digging cycle is enormously reduced
in comparison to prior-art methods.

A further object is to provide a method and apparatus
adapted to dig a ditch in such manner that the bottom
of the ditch maintains a predetermined grade.

Another object is to provide a method and apparatus
for effecting penctration into the earth of a backhoe bucket
and by means of the dipper-stick cylinder, despite the
relative low power capability of small hydraulic backhoes.

Another object is to provide a backhoe apparatus and
method capable of digging straight down, backward, for-
ward, and sideways, as well as undercuiting.

Anocther object is to provide a backhoe bucket charac-
terized by the presence of a movable baffle plate for pur-
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poses including prevention of loss of the spoils, particu-
larly in very loose and sandy soils.

A farther object is to provide an adjustable backhos
bucket and method of using the same, and which is
adapted to dig ditches of different widths without the
requirement that the tractor be shifted laterally of the
ditch,

These and other objects and advantages of the inven-
tion will be more fully set forth in the following specifica-
tion and claims, considered in connection with the attached
drawings to which they relate.

In the drawings:

FIGURE 1 is a side elevation illustrating a backhoe
apparatus incorporating a bucket constructed in accord-
ance with one embodiment of the present inveniion, the
apparatus being shown in full lines as operating in the
manner of a power shovel, and in phantom lines as op-
erating in the manmner of a backhoe;

FIGURE 2 is a perspective view of the bucket;

FIGURE 3 is a fragmentary elevation illustrating the
primary manner of unloading the bucket after loading
thereof in the manner of a power shovel;

FIGURE 4 is a perspective view illustrating a second
embodiment of the invention, wherein the bucket may be
loaded not only from either end but also from the side
portions;

FIGURE 5§ is a perspective view illustrating a third em-
bodiment of the bucket, such embodiment constituting
a modification of the embodiment of FIGURES 1-3;

FIGURE 6 s a fragmentary elevational view illustrating
certain relationships relative to the bucket shown in FIG-
URE 5 as related to the backhoe apparatus;

FIGURE 7 is a schematic elevational view illusirating
the bucket shown in FIGURE 5 as employed to dig a
ditch in the manner of a backhoe;

FIGURE 8 is an elevational view corresponding to
FIGURE 7 but illustrating the bucket in different posi-
tions relative to the tractor; and

FIGURE 9 is a vertical sectional view illustrating the
bucket with earth contained therein, and showing in
phantom lines a prior-art bucket configuration. .

Referring first to the embodiment shown in FIGURES
1-3 of the drawing, a backhoe is indicated as having a
tractor portion 10 on which is mounted a boom 11 for
pivotal movement in a vertical plane due to operation
of the boom cylinder 12. A dipper stick 13 is pivotally
connected at the outer end of the boom and is also adapted
to pivot in a vertical plane under control of the dipper-
stick ram or cylinder 14, the latter being pivotally con-
nected between the dipper stick and the boom. Mounted
at the outer end of the dipper stick is a head 16 having
one end pivoted to the dipper stick and another end (rela-
tively remote from the tractor portion) pivotally con-
nected to the bucket or head ram or cylinder 17, the
latter also being pivotally connected to the dipper stick.

All of the indicated cylinders are controlled by the
operator disposed on tractor portion 19. Means are Pro-
vided to pivot the boom about a vertical axis, and sta-
bilizer or ouirigger means 18 are provided to prevent un-
desired movement of the tractor.

Referring particularly to FIGURE 2, the bucket com-
prises a piece of heavy gauge sheet metal bent into the
general shape of a channel which is open at both ends.
The web 28 of the channel is arcuate or concave, being
curved about an axis which is perpendicular to the cam-

5 mon plane of the boom and dipper stick. The side
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flanges 21 of the channel are generally trapezoidal, except
that the bases of the trapezoids are arcuate where the
web 29 is joined. The flanges 21 do not lie in parallel
planes, but instead converge upwardly (FIGURE 2) so
that the upper and smaller ends thereof are substantially
closer to each other than are the base portions which
merge with web 20. An inverted channel-shaped mount-
ing bracket 22 is mounted over the upper edges of side
flanges 21 and is securely welded thereto.  Such bracket
has fixedly mounted thereon (as by welding) a pair of
elements which form the head 1§ previously indicated,
being suitably apertured to receive pins 23 (FIGURE 3)
which connect the bucket to the dipper stick 13 and the
cylinder 17.

~A generally U-shaped cutting and reinforcing element
25 having sharp beveled outer edges 26 is welded at each
end.of the bucket, along the web 2¢ and side flanges 21,
as best shown at the left in FIGURE 2.  The lower or
base portion of each cutting element 25 is provided with
a plurality of sharp cutter teeth 27. Each element 25 is
at an acute angle to web 29.

When the head elements 16 are perpendicular to dipper
‘stick 13, the axis (extended) of the dipper stick inter-
sects the arcuate web 28 at its center portion. The web
29 thus extends forwardly and rearwardly for substantial
‘distances, permitting it to support a very large load in a
balanced manner. In a bucket for a conventional hy-
draulic backhoe, the distance between opposed toothed
cufting edges may be on the order of 40 inches.

Again referring to the condition with elements 16 per-
pendicular to dipper stick 13, the axis of web 20 inter-
sects dipper stick 13 and at a point (indicated in FIG-
URE 3 at X) which is spaced a substantial distance from
head elements 16. The curvature of web 29 thus greatly
facilitates loading thereof when cylinder 14 is operated.
Furthermore, the curvature is such that the bucket may
be employed in cutting vertical walls at either side of
a bell hole. The distance from point X to web 26 may
be on the order of 3 feet, on a.conventional hydraulic
‘backhoe ‘and when elements 16 are perpendicular to the
dipper stick.
© A baffle plate 28 is pivotally mounted on a rod 29
which is secured between the flanges of the mounting
bracket 22, as shown in FIGURE 2. A torsion spring
31 is mounted around rod 29 and is adapted to bias the
baffle plate 28 toward the position shown in FIGURE
2 and also in phantom lines in FIGURE 3, the baffle
then engaging a stop 32 which is fixedly mounted on one
flange 21 of the bucket. The spring 31 has barely suffi-
cient strength to counteract the weight of the baffle plate,
the result being that the baffle plate will pivot automati-
cally away from stop 32 when earth is introduced into the
adjacent mouth of the bucket as shown at the right in
FIGURE 1. The plate is sufficiently narrow that it may
thus be pivoted away from stop 32 until it is generally
parallel to web 28, as shown in full lines in FIGURE 3,
'so that earth may be discharged from the opposite mouth
of the bucket. ]

For purposes of description, the mouth of the bucket
which is normally remote from the tractor 10 will be des-
ignated the “shovel mouth 34.” The mouth which is
‘normally adjacent the tractor will be. designated the
“backhoe mouth 33.”

Let it first be assumed that the apparatus is operating
as a power shovel. Referring particularly to the solid

ine portion of FIGURE 1 and to the showing of FIG-
URE 3, the various cylinders. 12, 4 and 17 are so oper-
ated that the shovel mouth 34 is forced (away from the
tractor) into an embankment to effect introduction of
earth through the shovel mouth 34 and into the bucket.
During this operation, as previously indicated, the plate
28 pivots automatically away from stop 32. The vari-
ous cylinders are. then so manipulated that the load of
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earth is moved to a desired discharge point, during which -

time the bucket 21 is caused to remain substantially in

: 4

the carrying position shown in solid lines in FIGURE 1.
Thus, for example, if the load is to be lifted to a sub-
stantial elevation, bucket cylinder 17 is so. operated that

‘the head elements 16 become generally in line with dipper

stick 13. When the discharge point is reached, cylinder
17 is operated to pivot the head 16 and the bucket to the
position shown in FIGURE 3, at which time the load
drops by gravity out the backhoe mouth 33. The dis-
charging load is not impeded by the plate 28, which pivots
to the downwardly extending position shown in full lines
in FIGURE 3. Such operation as a power shovel is very
useful in a number of ways, for example in “squaring”
corners at the ends of ditches, and performing numerous
other shovel functions. ’

When the apparatus is used as a backhoe, the cylinder
14 is so operated that the dipper stick 13 pivots toward
the tractor, as shown in phantom lines in FIGURE 1.
A Dite is thus taken from an embankment adjacent the
tractor, and a load of earth is introduced into the bucket
through the backhoe mouth 33 thereof. The plate 28
then remains adjacent the stop 32, sc that substantial
quantities of earth may not be discharged through the
shovel mouth 34. After the bucket is loaded it is moved
to a desired discharge point, The cylinders are so oper-
ated that the bucket moves to the dumping position
shown in FIGURE 3, except that in this instance the
baffle 28 remains adjacent stop 32 due to the bias of
spring 31.

It is pointed out that, during certain operations when
the bucket is to be unloaded at a relatively low elevation,
earth introduced through the shovel mouth 34 may also be

‘discharged through such mouth. This is effected by

causing the dipper stick i3 to incline downwardly and
then extending the bucket cylinder 17.

In forming a vertical wall on the side of a bell hole,
either adjacent the tractor or on the opposite side of
the hole therefrom, the appropriate toothed cutting edge
is caused to engage such side. The various cylinders are
then operated in a manner causing the bucket to move

-vertically and with the bucket in such position that the

bell hole wall remains generally tangential to the portion
of web 2§ adjacent the operative cutting edge.

It is emphasized that the bucket is readily discharged,
this being because of the absence of walls against which
the earth will pack during loading. - There being no
packing, the earth remains loose and will readily dis-
charge. Even during backhoe operation, baffle 28 is so
located that little or no packing occurs. Furthermore,
such baffle may be omitted when the bucket is used in
certain types of soils.

Embodiment of FIGURE 4

In the embodiment of FIGURE 4, a head (or connec-
tors). 16a is illustrated which is adapted to be connected
to the cylinder mechanism 17 and dipper stick 13 as in

the case of head 16. Head 164 is rigidly welded at the

upper end of a stem 36 which, in turn, is rigidly secured
at the axis or pole of a dish-shaped bucket 37. Bucket
37 is a relatively shallow dish having a substantial diam-
eter, being shaped (together with stem 36) generally as
a mushroom or a certain type of boat anchor. The bucket
37 is a segment of a sphere or spheroid, such sphere hav-
ing ‘a radius which is substantially longer than stem 36.
The peripheral edge of bucket 37 is sharp, and is provided
with spaced notches 38 so that the bucket portions be-
tween the notches form teeth 39.

The bucket apparatus illustrated in FIGURE 4 may be
loaded or unloaded from either side, namely remote from
the tractor or adjacent thereto, and furthermore operates
effectively both as a side digger and as an undercutter.
The bucket has a substantial capacity and may be em-
ployed for general backhoe or power-shovel digging as

well as for specialized digging operations. = It 'is empha-
sized that material loaded onto bucket 37 from either side

may be discharged from the same side, or from the dia-
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metrically opposite side as in the case when the bucket of

the previous embodiment operates in the manmer of a
power shovel,

Embodiment of FIGURES 5-9

The bucket iltustrated in FIGURES 5-9 has a curved
bottom plate or web 56 which is relatively flat (FIGURE
9) in comparison to what is illustrated in FIGURE 3,
that is to say that the radius of the imaginary cylinder in
which the bottom plate or web 58 lies is substantially
larger than is shown in FIGURE 3 relative to web 28.
Generally trapezoidal side plates or flanges 51 are welded
at their curved bases to the opposed side edges of bottom
plate 59, and extend upwardly to crossbar or brace means
52 (FIGURE 5) welded rigidly between the upper edges
of the flanges. A head or adapter 53, various models of
which are adapted to fit all existing commercial smafl
hydraulic backhoes, is removably secured to the crossbar
or brace means 52 by means of pins 54 which are secured
in place by coftter keys, not shown. Head or adapter 53,
correspondingly to the head 16 previously described, is
adapted to receive the pins 23 which associate the bucket
with the dipper stick and bucket ram of the backhoe. The
head or adapter 53 also permits the bucket to be mounted
in a position the reverse of that illustrated, for special
skip-loading and other operations.

The end edges of the boitom plate 56, and side flanges
51, are beveled and sharp, being provided with brace ele-
ments 56 and teeth 57. Correspondingly fo the embodi-
ment of FIGURES 1-3, the “shovel mouth” is indicated
at 34¢, and the “backhoe mouth” at 33a.

The illustrated backhoe bucket is constructed somewhat
differently from the one shown in FIGURE 1, but func-
tions in a substantially identical manner. It has been
given the same reference numerals as in FIGURE 1, but
each numeral is followed by the letter “a.” The baffie
plate 23a and stop 32a are not shown in FIGURES 8
and 9.

Referring particularly to FIGURE 6, it is pointed out
that when the head or adapter 53 is perpendicular to the
dipper stick 134, the extended axis of the dipper stick in-
tersects the bottom plate 58 approximately midway be-
tween the toothed cufting edges. Since the illustrated
head 53 is substantially parallel to a straight line (disposed
in the plane of the boom-and dipper stick) extending be-
tween the cutting edges, the statement made in the previ-
cus sentence may also be made with reference to such
straight line instead of with reference to the head. Such
straight line is then substantially perpendicular to the
dipper stick.

As in the embodiment of FIGURES 1-3, the center or
horizontal axis of curvature (numbered Y in FIGURE 6)
of the bottom plate or web 5§ lies intermediate the pivot
axes 58 and 59 at opposite ends of the dipper stick. More
specifically, center Y is located approximately one-third
the distance (indicated at D) from pivot 59 to pivot 58.
For small hydraalic backhoes the radius B from center Y
to the curved bottom plate or web 58 is between about
three feet and about five feet, being normally approxi-
mately four feet. Such small backhoes normally have
dipper sticks which extend on the order of seven feet be-
tween their axes 58 and 59.

The linear distance A between the toothed cutting edges
of the bucket is generally the same as radius B. Thus, for
example, in a bucket wherein the radius B is approximate-
ly forty-six inches, the linear distance between the toothed
cutting edges may be approximately forty-four inches. In
such a bucket, the distance between the head or adapter
53 and the center portion of bottom plate 58 may be
approximately eighteen inches.

The angle between the shovel mouth 34a and the ad-
jacent portion of bottom plate 58 may be approximately
seventy-five degrees, whereas the angle between backhoe
mouth 33a and the adjacent portion of the bottom plate
may be approximately fifty-five degrees. The edges of
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5
flanges 51 which form shovel mouth 34 extend to points
adjacent the pin 23 connecting the bucket to ram 17a.
The edges of flanges 51 which form backhoe mouth 33a
extend to peints adfacent pin 23 connecting the bucket to
the distal end of the dipper stick. The opposed toothed
cutting edges lie in a plane which is generally parallel to
that of head or adapter 53.

The described bucket does not incorporate a back plate
or any other means causing the earth to turn over upon
itseif when the cuiting edge penetrates therein. Conven-
tional backhoe buckets, on the other hand, incorporate
a back plate such as is indicated in phantom at 68 in FIG-
URE 9, which causes the earth to ride up and tend to fold
over upon itself. The front edge of such a conventional
bucket is shown at 68a in FIGURE 9. This back plate 68
enormously increases the resistance to penetration, and
requires (in order to overcome the penetration resistance
caused by the back plate) a very large and substantial use
of the bucket ram or cylinder 174 both while the bucket
is loaded and while it is discharged. It is conventional,
with small hydraulic backhoes, to use the dipper-stick
cylinder 14a primarily to position the cutting edge ad-
jacent the earth, and to perform the main loading opera-
tion by pivoting the bucket through use of the bucket ram
17a. Since the bucket ram is employed to a great extent
and through long travels during loading of the bucket, it
must be similarly employed during unloading of the bucket
after lifting thereof out of the ditch. This greatly in-
creases the time required for each digging cycle.

Not only does the back plate greatly increase the pene-
tration resistance, it causes the earth to pack so tightly
that it is frequently difficult to discharge from the bucket,
so that additional time is lost in unioading,

It is thus an essential characteristic of the present appa-
ratus and method that there is no back plate 60 or similar
means preventing or limiting penetraticn of the bucket
into the earth in response to pivoting of the dipper stick
13q caused by operation of cylinder 14a. The baffle plate
28 (FIGURES 1-3), when it is employed, is spaced so
far back from the backhce mouth 33z that it does not
limit penetration into the earth, at least until the bucket is
completely full, and does not cause packing of earth in
the bucket. In the present method and apparatus, the
bucket cylinder 17a is normally employed through only a
few inches of stroke, to cause the cutting teeth to be
at the precise angle required for optimum digging action.
The primary loading and unloading functions are per-
formed substantially entirely by the dipper stick 13q due
to operation of the cylinder 14a it being understood that
the boom 114 is raised at appropriate times to lift the
bucket out of the ditch.

Not only do conventional back plates 60 prevent proper
penetration into the ground due to operation of the dipper-
stick cylinder, but they reduce the capacity of the bucket.
Thus, the area indicated at 61 in FIGURE 9 is not utilized
or present in conventional buckets of the type indicated.
Also, it is emphasized that the present bucket and method
cause much dirt to be supported even above the mouth
33a and (when no baffle plate is used) mouth 344, This
relationship, shown in FIGURE 9, gives the bucket an
€normous capacity.

The above-described curvature of bottom plate or web
59 is adapted to provide proper penetration of the bucket
in responss to actuation of the dipper stick 13a by its
cylinder 14a, the center or axis Y of the plate or web 59
being spaced a substantial distance upwardly from head
or adapter 53, intermediate the pivot axes 58 and 59
(FIGURE 6). If the radius B of bottom plate 30 is too
small, the earth tends to fold over on itself and pack as
stated above. If the radius B of bottom plate 59 is too
largs, the earth presents an excessively high resistance to
penetration as the dipper stick 13q is pivoted by its cylin-
der 14a.

The method of using a small hydraulic backhoe to dig
a ditch 62, in accordance with the present invention, will
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now be described, with particular reference to FIGURES
7 and 8. Referting first to FIGURE 7, the boom 11a and
dipper stick 13a are shown as being in such positions that
the teeth of the backhoe mouth 33a are adjacent the face
F of earth at the end of the ditch. One “bite” of earth
has already been taken from the upper part of face F, the
bucket being in a position (indicated at 63) to take a bite
from the bottom of face F. The illustrated ditch is on the
order of three feet deep, so that it may be dug in two bites
with a standard size bucket. Deeper ditches may be dug

(52
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by increasing the number of bites or steps, or the depth

of the bucket.

The bucket ram 174 is operated until the portion of web
50 at backhoe mouth 33q is substantially tangential to the
bottom of the ditch. Dipper-stick ram 14q is then oper-
ated to pivot the dipper stick counterclockwise until the
bucket is buried in face F, that is to say until position
66 is reached, At least when no bafile plate is employed,
the entire web 50 is sunk into face F. During such pivot-
ing, the bucket ram 17a is not operated, or is operated
through only a short distance such as in order to maintain
a precise grade at the bottom of the ditch.

The boom 11a is then raised to lift the bucket out of
the ditch, and the dipper stick is pivoted clockwise until
the bucket is at a position (such as is indicated at 67)
where it may discharge its load onto a pile of earth at one
side of the ditch. Of course, prior to discharge of the
bucket the boom is pivoted about its vertical axis until
the bucket is over the pile of earth. It is emphasized that
when the bucket is thus lifted out of the ditch, it carries
with it substantially all the earth which is above web 50.
This is illustrated in FIG. 9.

FIGURE 8 illustrates the making of the first (top) cut
of earth at-a point much nearer the tractor 10a.. In such
condition, the boom 114 is much higher than is illustrated
in FIGURE 7 relative to position 63. The bucket angle
is adjusted, through use of bucket ram 174, until the por-
tion of web 50 adjacent face F is tangential to the arc
described by the teeth when the bucket is shifted (due
to counterclockwise pivoting of the dipper stick) from
position 68 (adjacent face F) to position 69 (buried
therein). After such pivoting of the: dipper stick, the
boom and dipper stick are lifted and pivoted clockwise
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as before, so that the load discharges onto pile P. The

bucket ram 17« is only operated through a short travel,
if at all, for example to prevent dropping of spoils from
the bucket until it is over pile P. The discharge position
is shown at 70. .

On the order of three operations may thus be conducted
(at each elevation) befors it is necessary to move the
tractor 10z. Each full cycle (bite) requires on the order

45

50

of 7-10 seconds, including bucket discharge time. Thus, -

six bites may be taken in less than a minute.

" The described cycle is very much faster than cycles
utilizing ordinary or conventional methods and buckets.
The excessive cramping -of the bucket (in convention
methods) due to operation of its cylinder 17a requires
a large amount of time, and produces a very substantial
amount of wear on the apparatus. The speed of the pres-
ent.cycle is also increased because the bucket discharge_s
readily, even in adverse soils. This is:because, as previ-
ously -stated, there is no packing of the earth against a
‘back plate. Not only is the described cycle faster, but
more earth is removed during each cycle because the
bucket has a subsiantially greater capacity than conven-
tional buckets, as indicated previously:

The time required for the present cycle is less than half
that réquired for a conventional cycle. With the present
method and bucket, the same backhoe will dig a ditch at
least two or three times as fast as a backhoe using con-
ventional methods. : -

It is emphasized that the load carried by the full bucket
is balanced on opposite sides of the pivot connection to
-dipper stick 234. ‘'This balanced load distributes the
stresses in accordance with the designh of the backhoe
apparatus, and resulis in fewer breakdowns.
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A feature of the invention is that, when the bafile plate
28 (FIGURES 1-3) is not utilized, the apparatus may be
employed to dig a shallow ditch without removing any
earth therefrom. It frequently occurs, for example, in
digging trenches for foundations of houses, that the ditch
is back filled immediately after it has been dug. " Trucks
may be then driven over the ditch, subsequent to which
the earth is removed manually immediately prior to pour-
ing of the concrete foundation. With the present ap-
paratus, the bucket is moved into the earth, which flows
in the backhos mouth 33a and out the shovel mouth 34a.
The earth thus circulates through the bucket, it being
understood that the bucket'is maintained at such an angle
(due to operation of the bucket cylinder 17a) that the
earth will not be lifted into.the air as the boom is elevated.
The need for a separate back-filling operation- is thus
eliminated. S i

It is to be understood that the embodiment of FIG-
URES 5-9 may also be operated in the manner of a
shovel, as well as in digging bell holes, as a mud pawl,
as’ a skip-loading- bucket, etc. Operation as a shovel
(using shovel mouth 34a) is generally the reverse of that
described relative to backhoe operation, except that the
amount of cramping required of the bucket cylinder 17a
is considerably greater during the shovel operation than
during backhoe operation. )

Various embodiments of the present invention, in addi-
tion to what has been illustrated and described in detail,
may be employed without departing from the scope of
the accompanying claims.

I claim:

1. A bucket for mounting ona backhoe apparatus,
comprising a generally channel-shaped metal element
having a shovel mouth at one end thereof and a backhoe
mouth at the other end thereof, means to form -earth-
cutting edges at the ends of at least the web of said
channel-shaped element, said web being curved from one
of said earth-cutting edges to the other, a baffle plate
pivotally mounted in said channel-shaped element to
block substantial flow of earth therethrough in one direc-
tion only, and stop means to limit movement of said
baffle plate in said one.direction. .

2. The invention as claimed in claim 1, in which spring
means are provided to bias said baffle plate toward said
stop means with sufficient force to counteract the weight
of said baffie plate but with insufficient force to prevent
pivotal movement of said baffle plate during loading of
the bucket to force dirt against said baffle plate in a
direction moving the same-away from said stop-means.

3. An earth-working apparatus in the nature of a
hydraulic backhoe, which comprises a movable support
having a boom mounted thereon for movement in a ver-
tical plane and also about a vertical axis, a dipper stick
pivotally connected at the outer end portion of said boom
for pivotal movement in said vertical plane, a dipper-stick
ram connecting said boom and dipper stick to each other
to effect pivotal movement of said dipper stick in said
vertical plane, a bucket pivotally connected at the distal
'end of said dipper stick, and a bucket ram pivotally con-
nected between said dipper stick and said bucket to effect
pivotal movement of said bucket about a pivot axis per-
pendicular to said vertical plane, said bucket being gen-
erally channel-shaped and ‘having cutting edges at both
ends of the web portion of the channel, a baffle plate
pivotally mounted in said channel and disposed. at aft
times in said channel, and stop means to limit movement
of said baffle plate in one direction only, said baffle plate
and stop. means being so constructed and mounted that
earth may move gravitationally from one end of said web
portion to the other end thereof but may not move from
'said other end of said web portion to said one end thereof.
" 4. Abucket for a backhoe or the like, which comprises
a generally channel-shaped element having earth-cuiting

_edges at opposite ends of the web portion thereof, means

movably mounted in said bucket to conirol the move-
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ment of earth therein in at least one direction, said means
comprising a baffle plate pivotally mounted adjacent one
mouth of the bucket and adapted to pivot in a direction
away from said one mouth to permit flow of earth into
said one mouth and thence out the other mouth, and
means to prevent pivotal movement of said plate in a
direction permiting flow of earth into said other mouth
and thence out said one mouth,

5. An earth-working apparatus in the nature of a hy-
draulic backhoe, which comprises a moveable support
having a boom mounted thereon for movement in a
vertical plane and also about a vertical axis, a dipper stick
pivotally connected at the outer end portion of said boom
for pivotal movement in said vertical plane, a dipper-
stick ram connected to said boom and dipper stick to effect
pivotal movement of said dipper stick in said vertical
plane, a bucket pivotally connected at the distal end of
said dipper stick, a bucket ram pivotally connected be-
tween said dipper stick and said bucket to effect pivotal
movement of said bucket about a pivot axis perpendicular
to said vertical plane, said bucket being generally channel-
shaped and having cutting means at both end of the web
portion of the channel, the flange portions of the channel
being generally parallel to said vertical plane, said web
portion being curved about an axis which is parallel to
said pivot axis and is disposed between said pivot axis
and the pivot connecticn between said boom and said dip-
per stick, said axis of curvature of said web portion being
spaced a substatnial distance from said pivot axis, the
linear distance between opposite ends of said web portion
corresponding generally to the distance between said web
portion and said axis of curvature thereof, a baffle plate
pivotally mounted in the bucket channel and disposed at
all times in said channel, and stop means to limit move-
ment of said baffie nlate in one direction only, said baffle
plate and stop means being so constructed and mounted
that earth may move gravitationally from one end of
said web portion to the other end thereof but may not
move from said other end of gaid web portion to said one
end thereof.

6. A bucket for a hydraulic backhoe, which comprises
two spaced pivot means one of which is adapted to be
pivotally connected to the end of a dipper stick and the
other of which is adapted to be pivotally connected to
a bucket ram, a generally channel-shaped bucket having
the flange portions thereof connected to said pivot means
in such relationship that when the bucket is mounted on
a backhoe a plane containing the dipper stick of the back-
hoe is substantially midway between said flange portions
and generally parallel thereto, the web of said bucket
being a substantially continuous curve about an axis of
curvature which is disposed a substantial distance on the
opposite side of said one pivot means from said web,
said bucket being so shaped that a straight line extending
in said plane between opposite ends of said web is much
longer than the distance between said web and said one
pivot means, said web having cutting teeth at at least one
end thereof, said pivot means and said web being so
related to each other and to the backhoe that said web
may be pivoted, when in mounted condition on the back-
hoe, to a position at which a hypotbetical extension of the
axis of said dipper stick is substantially perpendicular
to said straight line and intersects the same substantially
midway between the ends thereof.

7. An earth-working apparatus in the nature of a hy-
draulic backhoe, which comprises a self-propelled mov-
able support, a boom pivotally connected to said support,
means on said support to move said boom pivotally in a
vertical plane, a dipper stick pivotally connected to the
distal end portion of said boom for pivotal movement in
said vertical plane, hydraulically-operated means to effect
relative pivotal movement between said dipper stick and
said boom in said plane, pivotal mounting means pro-
vided at the end of said dipper stick remote from said
boom to pivotally associate a bucket with said dipper
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stick, said pivotal mounting means being adapted to per-
mit pivotal movement of said bucket about a pivot axis
perpendicular to said plane, a channel-shaped bucket hav-
ing side flanges and a bottom web, said side flanges being
on opposite sides of said plane and generally parallel
thereto, portions of said side flanges remote from said
web being connected to said pivotal mounting means for
movement therewith, at least a major portion of said
web at the end thereof adjacent said support being curved
about an axis of curvature which is parallel to said pivot
axis and is disposed between said pivot axis and the pivot
connection between said boom and dipper stick, said
axis of curvature being spaced a much greater distance
from said web than is said pivot axis, cutting means pro-
vided at at least said end of said web adjacent said sup-
port whereby the apparatus may operate in the nature of
a backhoe, said pivotal mounting means being pivotable
to a position at which a hypothetical extension of said
dipper stick intersects said web generally midway between
the ends thereof, the channel in said bucket being open
between said cutting means and the end portion of said
web remote from said cutfing means, the distance be-
tween the opopsite ends of said web being much greater
than the distance between said web and said pivot axis,
and hydraulically-operated means provided on said dipper
stick to effect said pivotal movement of said bucket about
said pivot axis.

§. A combination backhoe and power shovel, which
comprises a movable support, a boom pivotally con-
nected to said movable support, means to effect pivotal
movement of said boom in a vertical plane and also about
a vertical axis, a dipper stick having one end portion
thereof connected to the distal end portion of said boom
for movement of said dipper stick in said vertical plane,
a dipper-stick cylinder connected between said boom and
dipper stick to effect said pivotal movement of said dipper
stick relative to said boom in said vertical plane, pivot
means provided at the distal end of said dipper stick and
adapted to mount a bucket on said dipper stick for pivotal
movement of said bucket about a pivot axis perpendicular
to said vertical plane, a bucket ram pivotally connected to
said dipper stick and adapted to be pivotally connected
to a bucket, a channel-shaped bucket having generally
parallel side flanges and a bottom web, portions of said
side flanges remote from said bottom web being pivotally
connected to said pivot means, other portions of said side
flanges remote from said bottom web being pivotally
connected to said bucket ram at the end thereof remote
from the pivotal connection between said bucket ram and
said dipper stick, whereby operation of said bucket ram
effects pivotal movement of said bucket about said pivot
means, said side flanges of said bucket being disposed on
opposite sides of said plane and generally parallel thereto,
the distance between the end portions of said bottom web
being much greater than the shortest distance between
said bottom web and said pivot axis at the distal end of
said dipper stick, said bottom web being substantially
continuously curved about an axis of curvature which is
disposed on the opposite side of said pivot axis from said
bottom web, the distance between said bottom web and
said axis of curvature being much greater than the dis-
tance between said boitom web and said pivot axis, cut-
ting teeth provided at the opposite ends of said bottom
web and cooperating with said side flanges to form a back-
hoe mouth relatively adjacent said support and a shovel
mouth relatively remote therefrom, a swinging baffle plate
pivotally associated with said bucket in the vicinity of the
pivotal connection between said side flanges and said
bucket ram, said baffle plate being sufficiently large to
substantially block the passage through said bucket, and
stop means provided on said bucket to limit swinging
movement of said baffle plate toward said shovel mouth,
whereby earth entering said shovel mouth may pass there-
from to said backhoe mouth whereas earth entering said
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