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Patented Aug. 5, 1952
"UNITED

DR 8 Claims.
This invention -relates -to.earth excavafcing
machinery, and particularly to a machme adapt-
ed for mining ore and coal, and has for an ob-
ject the provision of: apparatus of. the char-
acter designated whieh. shall be simple and
sturdy of design, reliable and flexible in opera-
tion, and one which shall be capable, of break-
ing down relatively hard, dense formations which
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. ‘end of the apparatus showmg the trough and :

have heretofore requlred explosives to break ..

them.

A further object. of my invention is fo pro-
vide - excavating ‘apparatus including a dipper
carrying vibratory percussive type drills, together

10

with = improved: means for manipulating the ,

dipper and to remove the materlal as 1t is ex-
cava’ced E

A more specific obJect of-my 1nvent10n is to
provide excavating apparatus which shall in-

o+
v

clude a dipper carrying  vibratery, percussive ..

type drills on its under side, projecting forward-~ 2

ly from its engaging edge and in whlch said
dipper shall be pivotally mounted on'a conveyer
trough to deliver excavated. material thereinto,

and ‘in which .the trough is pivotally mounted i3
at its opposite end to move angularly in ali di- =

rections.
Briefly my invention comonses a self propelled
vehicle having a stationary outer ring mounted

at.the front thereof to stand vertically ang trans- i
An inner ring is mounted '

versely of the vehicle.
to rotate within the outer ring, and a trough.is
pivotally mounted within the inner ring to ex-
tend forwardly of the vehicle and to swing hori-
zontally and vertically. with respect thereto.
dipper is hingedly. mounted on the forward end
of the trough and:has mounted thereon a plural-
ity of vibratory percussive cutiing tools, sueh-as
the well known  jack hammers, extending for-
wardly from: the engaging lip thereof.
tools  engage.the working face of ‘the material
being excavated and cause it to fall in the trough.
The vibration of the tools causes the trough to
‘vibrate and - convey  the .matérial “rearwardly
thereof. A convever is mounted at the rear of
the trough to receive.the materlal and convey it
rearwardly of the vehicle:

Other- 1mpo1tant features of my invention in-

A

_These 4j;

clude the manner in which the rings arée mounted

and the manner 1n wluch the trough is mounted '

within the ininer-ring; also the means for actuat-
ing the trough, the ‘dipper and the inner ring.
All of these. and other novel features of miy in-

vention will become apparent from the follow- .

ing detailed description and from the annexed i

drawings forming a 'part of the ‘applicatio_n Jin
Whlch
~ Fig.-11is a. suie elevatlon with parts. broken
atvay showing my improved apparatus;

" mig. 2 is a front elevation of.the rings and yoke
in which the trough is mounted with the trough
removed;

Fig. 3 1s a plan view of the front of the .ap-

-paratus: -

Fig. 4 is a side elevational view of the Iorward B

50

dlpper in an inverted- posmon, .
Fig. 5is a sectmna,l plan view ‘taken along the ‘

‘line V—V of Fig. 6;

Pig. 6.,is a' sectmnal v1ew taken a.long the hne
VI—VI of Fig. 5; . : .

Fig. 7 is a wiring diagram; .

Fig. 8 is a piping diagram.for the hydrauhc
cylinders; and e

Fig. 9 is a piping dlagram for the pneumatlcally
operated - jack hammers. .. -

Referring now to the drawmvs for. a better
understanding of my -invention; I show a: track
laying: vehicle having the well known. ‘Cater-
pillar” treads {8- and -t{: mounted-on forward
wheels 12 and rear wheels - 13 and drlven by. in-
dividual reversible motors 14 and; (6. See Fig. 7.
The power circuit for the; motor_s is 1_nd1cate_d at
{7 in Fig. 7. The vehicle is:provided with lon-
gitudinal frame members 18-and {9 and a_ suit-
able number of transverse frame members-2{.. -

Mounted - on -the: forward: end of ‘the frame
members to stand vertically and transversely. of
the .vehicle is an outer: stationary.ring22: The

ring 22 is held against movement.relative:to the .

frame by attachment to the:forward end of the
frame members just described and hby:-lateral
braces. 28 and-24-and.a top:brace 28 which:ex~
tend ‘rearwardly. 'The braces 23, 24 and 26 .are
joitied to a U-shaped member 21, which-is in-furn
connected by downwardly extending braces: 28
and 29 to the side frame members. “The:outer
stationary ring 22 is provided on its inner:sur-
face with double beveled bearing seats 31 and:32.
" ‘Mounted to rotate within the outer ring-22:is
an inner ring 33. having double beveled Learing
surfaces 24 and 3§ which are similar-and opposed
to' the ‘bearing. surfaces: 31 .and.32.  .Interposed
between the two rings 22 and 33 are-double con-
ical hearings -37%-which" :are. mounted . on

‘through spindles 28 and held in place by means

of nuts 39, The ring 33 is provided with a‘rear- -
ward -extension 41 having - sprocket teeth 42
formed thereon. The ring 33 may be rotated with
respect to the outer ring 22-'by means 6f a revers-
ible motor 40 driving a sprocket cham 43 which
passes around the sprocket teeth 42. As shown
in Fig. 7, the motor 48 derlves its power from the
circuit (7. E
Mounted within the 1nner ring 33 is a yoke 44
The yoke 44 is vertically pivoted to the mner rmg

"23 by means of an upper pivot pin'48 and lower

pivot pin 471. The plvot pin 46.is held in pla,ce

by means of a stud 48 which passes upwardly

through the yoke and through an arcuate rem—
forcing member 49 provided on ‘the upper “end
of the yoke. The lower pivot pin. 41 is held, in
place by passing downwardly through the yoke 44
and by a.U-shaped bracket &1 the sides of which
extend downwardly about the yoke 44 and by
holts 52 and 53 which hold the bracketf. in place.
Extending forwardly of the vehicle is.a. trough
50 having a bottom 54 and sides 58 ang-51.
the rear of the trough.on the underside. of. the
bottom 54 are brackets 55 and 58 through which
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a pin 59 passes, having its ends mounted in the’

yoke 44, thereby to provide a horizontal pivot for

the rear of the trough. If will be noted that the

4

falls to the bottom of the excavation, such as ma-

terial cut or broken down' while the dipper is in

_ the operating position shown in Fig. 3, the ma-

pin 59 is located considerably below the center

of the yoke 44 and inner ring 33 whereby, when’

the trough is in its normal position as shown in

Fig. 6 the rear end is considerably lower than--
when in an inverted position'as shown:in Fig. 4.

terial is scooped up by the dipper and the dipper

"is then raised as described gbove.

Mounted at the rear of the trough in position

. 'to receive material therefrom is a belt conveyer

Mounted on the underside of the bottom 54 of =

the trough is a bracket 61 to which is pivotally
connected the piston rod 62 of a hydraulic cyl-
inder 63. The opposite end of the hydraulic cyl-
inder 63 is pivotally connected- at64 to an arm
66 forming a part of the bracket 5{; By means
of the hydraulic cylinder 63, the trough may be
moved angularly with respect to its p1vot §9.
Connected to the sides 56 and 57 of the trough
respectively, near the bottom, are brackets 67 and
'68. Pivotally connected to the bracket 67 is the
piston rod 69 of a hydraulic cylinder 7({. The
opposite end of the cylinder T is connected to
the inner rotary ring 33 by a ball ‘and socket
joint 12 and 713.° Connected to the bracket 68 is
the pistonrod 14 of a hydraulic cyhnder 76, which
‘cylinder is connected to the inner rotary ring 33
by a ball and socket joint 77 and 18. It will be
seen that by means of the hydraulic cylinders,
the trough and its yoke 44 may be moved angu-
larly with respect to the rings 22 and 33. i

Pivotally mounted to the outer end of the

trough 50 is a dipper 80 having sides 8( ‘angd 82
and a bottom 83 with-a material engaging lip
‘84. The sides 81 and 82, as may be seen in Figs,
5'and 6, overlap the sides §6 and 5T of the trough
§0. The dipper is pivoted to the bottom 54 of
the trough by a piano hinge connection in which
a pin 86 passes through the hinge. Pivotally
coniiected to the side 81 of the dipper is the
‘piston rod 87 of a hydraulic cylinder 88 and piv-
otally connected to the side 82 of the dipper is
‘the piston rod 89 of a hydraulic cylinder ¢{.- The
opposite ends of the cylinders 88 and 81 are piv-
otally connected to ‘the sides 51 and 56 of the
trough.
" “Mounted on the underside of the bottom 83 of
the dipper and secured thereto by any suitable
means are a plurality of jack hammers, such as
are well known in the art,’and which are usually
employed singly and manually for cutting pave-
-ments, cutting down ore and coal in mines, and
in other:excavating and breaking operations. No
-detailed- description: of these jack hammers is
-given, It is well known in the art that they
include g rapidly reciprocating hammer element
-which acts upon suitable drills, or drill bits 97 to
force them into the work. As shown in the
‘drawing, the drill bits 97 extend outwardly from
.the material engaging lip 84 of the dipper so that
-material cut or broken down by the drill bits can
pass readily into the dipper. As is also well
known, the action of the reciprocating pistons
and. hammers in the jack hammers produce, in
operation, a marked vibratory motion which is
transmitted to the dipper and to the trough and
which causes the trough to act as a vibrating
conveyer to convey the material cut down to the
rear of the trough.

As the operation of vxbratmg conveyers are
well known in the art, no detail description is
deemed necessary. However, to remove material
‘cut or broken down while the trough slopes for-
wardly at an angle greater than the angle at
which the vibrating conveyer will operate, the
trough is raised by means of the hydraulic cyl-
inder 63 until the trough slopes in the desired
posltion Also, to remove the ma.terlal which

10

15

20

25

30

35

50

58

65

70

75

through a conduit 121.

100 which is supported from the side members
of the vehicle frame by means of uprights 101
and conveyer frame members 102, only one of
which is shown. Sprockets 103 and 104 are pro-
vided &t the outer and inner ends, respectively,

‘of the conveyer over which the conveyer belt

runs. The conveyer may be driven by means of
a motor 106 mounted on the frame of the vehicle.
The conveyer 100 delivers the material from the
apparatus to any su1table place such as into a
truck 107.

Referring to Fig. 8, the hydraulic system is
illustrated. At 108 is shown a liquid reservolr
from which the liquid is pumped by a positive

-displacement pump {09 which delivers the liquid

under pressure through conduits 110, ({1, §{2
and (13 to four-way valves (i4, 116 and (18 re-
spectively for operating the hydraulic cylinders
heretofore described. TLiquid under pressure
flows from the valve (14 to the outer end of the
cylinder 76 through a conduit 119 and simulta-
neously to the inner end of the ecylinder Ti
Fluid from the outer end
of the cylinder Tl is returned to the valve ii4
through a conduit 122 and from the inner end
of the cylinder 76 through a conduit 123 which
joins the conduit 122 and thence through the
valve [ 14 through the conduit ({5 and to the res-
ervoir as already described. It will be understood
that in the other position of the valve {14, fluid

.under pressure is supplied through the conduits

122 and 123 to the inner end of the cylinder 71
and the outer end of the eylinder 76, respectively,
in which instance, the fluid is returned from the
cylinder Tf and 76 through the conduits 121 and
119 to the valve [ 14 and thence to the conduit 18.

Fluid under pressure from the valve {16 is sup-
plied to the inner end of the cylinder 63 through
a conduit 120 and at the same time is returned
to the reservoir 108 by means of a conduit (20a
connected to the outer end of the cylinder and
the valve 16 and a return conduit {20b which
is connected to a common return conduit 124.

Fluid under pressure, as already described,
passes to the valve {18 through the conduit §13
and from said valve passes simultaneously to the
inner ends of the cylinders 88 and 81 through a
conduit 126 and is returned to the reservoir (08
through a conduit 12T connected to the outer
ends of the cylinders 88 and 91 and to the valve
{18 from which it flows into the return conduit
i24. Inasmuch as the cylinders 88 and 9{ are
connected to the sides of the dipper 80, the two
cylinders act and move in unison.

In Fig. 9 the air supply conduit 128 leading to
the jack hammers 92, 93, 94 and 96 is indicated
diagrammatically. Air for the operation of said
hammers is supplied through valve 129 in g man-
ner well understood.

From the foregoing description the operation
of my improved excavating apparatus will be
readily understood. In the several views, par-
ticularly Figs. 1, 3 and 4, the apparatus is illus-
trated as it would preferably be employed in
mining ore or coal. The vehicle, being self-
propelled by means of the motors 14 and 16, is
positioned before the face of the material to be
excavated which is engaged by the dipper 80 and
by the projecting drill bits 81. When breaking
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down material, the dipper 83 and trough 50 may
be operated in a normal position, that is, with
the open side of the trough upwards, in which
case the material broken down by the jack ham-
mers and drills will fall directly into the trough
and be conveyed rearwardly by vibration of the
trough. If necessary, the trough 50 may be raised
so that its outer end is above the level of the
inner end in order to hasten the movement of
the rearward movement of the material. If re-
guired to break down material over a wide are,
the trough 53 may be turned on its side as shown
in Fig. 3 of the drawing, whereupon an arc may
be cut which is somewhat wider than the vehicle.
In event a large rock is broken down or falls
.down, as shown in Fig. 4, the position of the
trough 50 may be wholly inverted, by rotating
the inner ring 33 as previously described and
bringing the jack hammers and drills to bear
downwardly on the rock. The breaking action
of the drills is greatly aided by the weight of
the dipper and the trough. After the material is
broken to the required size for loading, it may be
loaded by turning the dipper to the position shown
in Fig. 1 and manipulating it by means of the
hydraulic cylinders as heretofore described. The
feature of having the horizontal pivot of the
trough 59 below the center of the ring 33 also
aids in the breaking action just described in that
it raises the inner end of the trough 50 to its
highest point. It is further of advantage in that
it lowers the inner end of the trough 58 when in
its normal position and thereby greatly aids in
conveying the material which has been broken
down.

While I have shown my invention in but one
form, it will be obvious to those skilled in the
art that it is not so limited, but is susceptible of
various changes and modifications, without de-
parting from the spirit thereof, and I desire,
therefore, that only such limitations shall be
placed thereupon as are specifically set forth in
the appended claims.

What I claim is: |

1. In excavating apparatus including a dipper
with longitudinally reciprocating percussive cut-
ting tools mounted thereon and projecting in ad-
vance of the engaging lip of the dipper, a ve-
hicle, a trough at one end of which the dipper
is hingedly mounted to discharge material there-
into, a yoke mounted at the forward end of the
vehicle in which the trough is pivotally mounted
at its opposite end, a rotary member in which
the yoke is pivotally mounted transversely of
the mounting of the trough, means to rotate said
member in a substantially vertical plane, and
means to move said trough and said yoke angu-
larly of their pivotal mountings.

2. In excavating apparatus including a dipper
with longitudinally reciprocating percussive cut-
ting tools mounted thereon and projecting in ad-
vance of the engaging lip of the dipper, a ve-
hicle, & trough at one end of which the dipper
is hingedly mounted to discharge material there-
into, a yoke mounted at the forward end of the
vehicle in which the trough is pivotally mounted
at its opposite end, a rotary member in which
the yoke is pivotally mounted transversely of the
mounting of the trough, means to rotate said
member in a substantially vertical plane, means
to move said trough and said yoke angularly of
their pivotal mountings, and means to vary the
position of said dipper angularly with respect to
the trough.

3. In excavating apparatus including a dipper
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with longitudinally reciprocating percussive cut-
ting tools mounted thereon and projecting in
advance of the engaging lip of the dipper, a ve-
hicle, a trough at one end of which the dipper
is hingedly mounted to discharge material there-
into, a yoke mounted at the forward end of the
vehicle in which the trough is pivotally mounted
at its opposite end, a rotary member in which
the yoke is pivotally mounted, reversible means to
rotate said rotary member in a substantially
vertical plane, and means to move said trough
?md said yoke angularly of their pivotal mount-
ings.

4, In excavating apparatus including a dipper
with longitudinally reciprocating percussive cut-
ting tools mounted thereon and projecting in
advance of the engaging lip of the dipper, a trough -
at one end of which the dipper is hingedly
mounted to discharge material thereinto, a self-
propelled vehicle, a stationary  ring fixedly
mounted at the front of the vehicle and extend-
ing upwardly therefrom with the axis of the ring
in a horizontal plane, a second ring mounted to
rotate within the stationary ring; a yoke mounted
to pivot about a vertical axis within the rotary
ring, a horizontal pivotal mounting in the yoke
for the other end of the trough, means to move
the trough angularly in the yoke, means to move
the yoke angularly with respect to the second
ring and means to rotate said second ring.

5. Apparatus.as defined in claim 4 in which
the pivot for the trough is located below the
center of the rotary ring.

6. In excavating apparatus, o vehicle, a sta-
tionary outer ring mounted on the front of the
vehicle to stand vertically and transversely
thereof, double beveled bearing seats formed on
the inner face of the ring, an inner ring mounted
to rotate within the outer ring and having dou-
ble beveled bearing seats on its outer surface,
double conical bearings between the rings, means
to rotate the inner ring, a trough extending for- -
wardly from the vehicle and having its rear end
pivoted to swing horizontally and vertically
within the inner ring, means to swing the trough,
a -dipper hingedly mounted on the outer end of
the trough, means to vary the position of the
dipper about its hinge point, and a plurality of
vibrating percussive cutting tools mounted on
the dipper and projecting forwardly from the
engaging edge thereof. :

7. Apparatus as defined in claim 6 in which the
horizontal pivot of the trough is below the cen-
ter of the inner ring when the open side of the
trough is upwards.

8. Apparatus as defined in claim 7 in which
a conveyer is mounted on the vehicle at the rear
of the trough in position to receive excavated
material therefrom.
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