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To all whownv 7t may concern:

Beit known that I, Jouxy Hexry MILLER, &
citizen of the United States, residing at Kan-
sas City, in the county of Jackson and State
of Missouri, have invented certain new and
useful Improvements in Excavators, of which
the following is a specification.

My invention relates to improvements in
portable excavators for cutting down embanl-
ments, digging canals and ditches, cutting
channels through hills, excavating gravel-
pits, &c., and it may be mounted upon trac-
tion-wheels and rendered self-propelling, or
by removing the wheels and axles it can be
placed upon and operated from a flat-boat for
excavating canals or mounted upon railway-
trucks for railroad building.

One important advantage possessed by my
machine over other excavators resides in the
fact that it delivers the material at its rear
instead of at its side. Corsequently in going
through a hill it is only necessary to make
the cut wide enough to admit the passage of
the machine, whereas machines having a side
delivery must cut an additional width tor the
admission and turning around of the trans-
port-wagons and their teams. Where only a
narrow cut or road is needed, this additional
width represents so much loss of time, labor,
and expense, which more than equals that of
making the narrow cut with my machine.

Other featuresof the invention reside in the
novel construction and arrangement of parts
for successfully and economically obtaining
the rear delivery, and in order that it may be
fully understood reference will now be made
to the accompanying drawings, in which—

Figure 1 represents a side elevation of my
excavator with the rear portion of the dis-
charge-conveyer broken away. Fig. 21isa
plan view of the same with the platform
broken away. TFig. 8 is an enlarged vertical
section of the forward portion of the machine
and crane, taken on line IIT ITII of Fig. 2.
Fig. 4 is a broken plan view of the front por-
tion of the machine-frame, showing a hopper
forming part of the invention.. Tig. 5 is a
broken detail front elevation of a yoke and a
U-shape bar adjustably secured to the lower
ends of" the same.

In the drawings I have represented the ex-
cavator mounted upon railway-trucks 1 oper-
ating on a track 2.

The frame of my machine consists of sills 3,
posts 4, a platform 5 for carrying the engine
and boiler or other motive power, and longi-
tucdinal beams 6, which connect the upper
ends of posts 4.

7 designates a crane comprising a hoom 8,
swiveled at its rear ends to a tubular mast 9,
rigidly secured at its opposite ends in cross-
pieces 10 and 11, secured to the forward por-
tion of platform 5 and the forward ends of
beam 6, respectively.

12 designates a horizontal wheel journaled
upon the upper portion of the mast and rig-
idly secured to the under side of the upper
members of boom 8.

13 designates a chain secured to the periph-
ery of the wheel by a bolt 14 and extends
around the wheel, back between a pair of
sheaves 15 on cross-bar 16, down over a pair
of sheaves 17, and is wound around the oppo-
site sides of a drum 18 in such a way that
when said drum is turned in one direction the
boom will be swung to the left and when
turned in the opposite direction the boom will
be swung to the right in the well-known man-
ner. Drum 18 is mounted upon a shaft 19,
carried in brackets 20, depending from the
under sides of beams 6.

91 designates a shovel open atits front and
rear and armed at its forward end with tangs

9292 for penetrating and loosening the soil.

Said shovel 1s suspended at its forward end
from a bloclk 23, which is adjusted as to height
by a hoisting-chain 24, attached at its Torward
end to the upper terminal of block 23. Said
chain extends from the block to a pair of
sheaves 25 on the boom-head, thence over a
sheave 26 at the rear upper portion of the
bhoom; down through the tubular mast, be-

' neath a sheave 27, clamped to the latter, and

is wound around a hoisting-drum 28, located
upon platform 3.
When digging, the shovel is held into the

501l by a pair of shovel-arms 29, provided at

their lower ends with connecting-bars 30 31,
pivotally secured at their lower forward ends
to the opposite sides of the shovel. The un-
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. der side of the shovel-arms have rack-teeth 32
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for engagement with a pinion 33, mounted

upon a shaft 34. Said shaft is also provided
with rigidly-mounted friction-wheels 35, em-
braced by straps 36, secured at their opposite
ends to bell-crank levers 37, rigidly mounted
on shaft 38, journaled in a bearing 39, secured
to the under side of the boom.

One of bell-crank levers 37 is secured by a
connecting-bar 40 to an operating-lever 41,
pivoted to the rear portion of the boom adja-
cent to platform 5, so the operation of the
shovel-arms may be controlled by the engi-
neer on the platform, and thus dispense with
the usual staging carried by the boom for the
support of the extra man who usually attends
to this operation.

‘When cutting into the face of an embank-
ment, the soil is discharged from the rear of
the shovel as the latter is elevated upon a short
conveyer 42, which consists of side bars 43,
pivoted at 44 to the rear portion of the shovel
and provided with a plurality of transverse
rollers 45, which gradually diminish in diam-
eter as they approach the shovel, so the adja-
cent roller will not form an obstacle fo the
passage of the material from the shovel onto

- an endless belt 46, operating around the roll-

35

40

45

55

6ov

05

ers. The upper edges of bars 43 are provided
with fenders 47 to prevent the material from
falling off the sides of belt 46, and the rear
ends of the bars are provided with rollers 48,
operatively mounted upon the upper edges of
fenders 49, forming part of a conveyer 50,
arranged to receive the material discharged
from conveyer 42. :

Conveyer 50 is similar in construction to
conveyer 42 except that its side bars are

hinged at 51, and its front portion is carried’

by a U-shape bar 52, secured to a yoke 53, de-
pending from the forward portion of the
boom.

U-shape bar 52 is adjustably secured to the
lower ends of the yoke by loops 53*and right
and left threaded screws 53°, which latter en-
gage the upper outturned ends of the bar and
lugs 52" on the yoke,so the bar may be let
down upon the ground, and thus relieve mast

9 of the weight of the forward portion of

boom 8 and its apparatus. The transverse
portion 53° of the baris made rather wide, so
it will not sink into the ground when swung
to the right or left with the boom.

Endless belt 54, forming part of conveyer 50,
is operated by the rear one of a plurality of
rollers 55 and is rigidly mounted upon a shaft
56, driven by a sprocket-wheel 57, driven by
another sprocket-wheel 58 through the instru-
mentality of a connecting endless sprocket-
chain59. Sprocket-wheel 58 isrigidly mount-
ed upon one end of a shaft 60, provided near
its central portion with a bevel-gear 61, driven
by a small bevel-gear 62, mounted upon a
short vertical shaft 63, provided with a rig-
idly-mounted sprocket-wheel 64, driven by a
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sprocket-wheel 65 through the instrumental-
ity of anendless connecting sprocket-chain 66.
Sprocket-wheel 65 is rigidly mounted upon
the upper end of a short vertical shaft 67, pro-
vided ab its lower end with a rigidly-mounted
bevel-gear 68, which is driven by a small
bevel-gear 69, rigidly mounted near the central
portion of a transverse shaft 70, journaled in
bearings 71 at the upper forward portion of
sills 3.

79 designates a transverse yoke secured at
1ts opposite depending ends to the forward
portion of sills 3 and provided at its central
portion with a rearwardly-extending arm 73,
in the opposite end of which vertical shafts
63 67 are journaled, the former shaft being
arranged vertically below mast 9 to permit
conveyer 50to swing to the right or left with
the boom, the conveyer being pivotally se-
cured to said shaft by a transverse apron 74,
secured to the side bars of said conveyer.

Shaft 70 is provided at one end with a rig-
idly-mounted sprocket-wheel 75, driven by a
sprocket-wheel 76 on shaft 76* through the
instrumentality of an endless connecting
sprocket-chain 77, which latter is retained in
a horizontal position from sprocket-wheel 75
to the adjacent forward post 4 by depression*
rollers 78, so its upper strand will not inter-
fere with the swing of conveyer 50. Forward
posts 4 are located to the rear of mast 9, so
they will not interfere with the swing of con-
veyer 50, which is adapted to describe almost
a semicirele in order to give shovel 21 a wide
range in which to operate.

The material is discharged from belt 54
onto a chute 79 at the rear portion of conveyer
50, which delivers it upon an endless belt 80,
forming part of conveyer 81, having its side
bars hinged at 82, so its rear end may be grad-
ually elevated to clear the increasing pile of
material delivered therefrom or to discharge
the material into the transport wagons or
carts employed in hauling it away. The for-
ward portion of conveyer 81 is arranged ver-
vically below the rear portion of conveyer
50, so it will catch the material discharged
therefrom when the latter is turned at an
angle, as shown by dotted lines, Fig. 4, and to
insure catching all of said material I provide
a hopper 83, secured upon the upper forward
stationary portion of the side bars of con-
veyer 81.

Belt 80 is retained in a horizontal position
from its-forward portion to pivot 82 by roll-
ers 80* and idlers 80°, and it is driven by an
endless sprocket-chain 84, operating over a
sprocket-wheel 85, rigidly mounted upon shaft
76%, which may be suitably connected to the
motive power (not shown)located on platform
5. The adjustment of the rear end of con-
veyer 81 is controlled by chains 86, extending
from the rear thereof over sheaves 86* on a
shaft 87 and wound around a shaft 88, jour-
naled in bearings 89 and provided with an
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operating - wheel 90. By thus locating the
plattorm 5 with the motive power, drums, &e.,
above conveyer 81 and pivotally mounting
conveyer 50 upon shaft 63 it is obvious that
the material will have an unobstructed path
from shovel 21 to the discharge end of con-
veyer 81 regardless of whether the shovel is
operating directly in front of the machine or
whetherit beswung to the right or left thereof.

In operation the shovel is let down to its
lowermost position, as shown by dotted lines,
Fig. 8. . It is then elevated by hoisting-chain
24 and during the latter operation is held in
contact with the face of the embankment by
arms 29, which swing as froma pivot on pin-
ion 33, the latter being locked by friction-
wheels 35. Should the arms force the shovel
too deep into the bank or should the shovel
meet with an obstruction too hard to cut
through, it is permitted to swing backwardly
far enough to clear said obstruction by re-
leasing the friction-wheels, and thus permit

arms 29 to move upwardly and backwardly |

on the pinion. As the material accumulates
upon the shovel. it is forced back upon con-
veyer 42 until the shovel and the conveyerat-
tain a sufficient elevation for the material to
gravitate to conveyer 50, which being oper-
ated by sprocket-wheel .57 elevates and con-
duets it to conveyer 81, which latter dis-
charges it at the rear end of the machine.

From the above description it is apparent
that 1 have produced a machine which is
simple and compactin construction, easily op-
erated, and thoroughly effective for the pur-
pose intended, and while I have shown. the
preferred form of construction I reserve the
right to make such changes as properly fall
within the scope of the appended claims.

Having thus described my invention, what
I.claim, and desire to secure by Letters Pat-
ent, is—

1. AAn excavator comprising. a frame, -a
crane mounted at one end thereof, a shovel
carried by the crane, and one or more travel-
irig-conveyers leading from the shovel to the
rear of the frame for receiving and conducting
the material from said shovel to the rear end
of the machine.

2. An excavator comprising a frame,; a

crane mounted at one end thercof, a shovel
operatively carried by the crane, a conveyer
arranged to swing with the crane and adapted
to receive the material discharged from the
shovel, and another conveyer carried by the
frame and extending from a point-below the
rear end of the first conveyer to a pointat the
rear of the machine.

3. Anexcavator comprising a frame,a crane
mounted at one end thereof, a shovel opera-
tively carried by the crane, a conveyer ar-
ranged to swing with the crane and adapted
to receive the material discharged from the
shovel, a second conveyer arranged to swing
with the crane and adapted to receive the ma-

N2

terial discharged from the first-mentioned con-
veyer, and a third conveyer ecarried by the
frame and extending from a point below the
rear of the second conveyer to a point at the
rear of the machine. ‘ ‘
4. Anexcavator comprising aframe,acrane
mounted at the front end thereof, a shovel
open at its opposite ends operatively carried
by the erane, a conveyer suitably $ecured to
the rear end of the shovel, a second conveyer
arranged to swing with the crane and adjust-
ably carry the rear end of the first conveyer,
and a third conveyer carried by the frame

" and adapted to receive and conduct the ma-

terial from the second conveyer.

5. Anexcavator comprising aframe,a crane
mounted at one end thereof, a shovel open at
its -opposite ends operatively carried by the
crane, a conveyer pivotally-secured at its for-
ward end to the rear end of the shovel, and
another conveyer secured to the frame which
adjustably carries the rear end of the first
conveyer and receives and conducts the ma-
terial away from said first conveyer. ‘

6. Anexcavator comprising a frame,acrane
mounted at one end thereof, a shovel open at
its opposite ends operatively carried by the
crane, a conveyer secured at its forward end
to the shovel and mounted at its rear end
upon rollers, a second conveyer arranged to
swing with the crane and provided with track-
ways Tor the reception of the rollers on the
first conveyer, and a third conveyer carried
by the frame and adapted to receive and con-
duct the material from the second conveyer
to the rear of the machine.

7. Anexcavator comprising aframe,acrane
mounted at one end thereof, a shovel open at
its opposite ends operatively carried by the
crane, a conveyer secured at its forward end
to the shovel, a second conveyer carrying the
rear end of the first conveyer and arranged
to swing with the crane, and a third conveyer

- carried by the frame having a stationary por-

tion arranged beneath the rear end of the
seeond conveyer and .a pivoted portion for
conducting the material to.the rear of the
machine. . )

8. Anexcavator comprising aframe,acrane
mounted at one end thereof, a shovel open at
its opposite ends operatively carried by the
crane, a conveyer secured at its forward-end
to the shovel, a second conveyer carrying the
rear end of the first conveyer.and arranged
to swing with the erane,-athird conveyer car-
ried by the frame having a stationary portion
arranged beneath the rear end of the second
conveyer and a pivoted portion for conduct-’
ing the material:to the rear of the machine,
and a-hopper surrounding three sides of the
stationary portion. ‘

9. An excavator consisting of a frame, a
crane mounted upon one end of said frame, a
shovel open .at its opposite ends operatively
carried by the crane, a conveyer secured at its
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forward end to the shovel, a second conveyer
arranged to swing with the crane and having
two pivoted members, the forward one of
which adjustably carries the rear end of the
first conveyer, adjustable arms depending
from the crane which adjustably support the
tforward member of the second conveyer, and
a third conveyer carried by the frame and
adapted to receive and conduct the material
from the second conveyer to the rear of the
machine.

10. In an excavator, a suitably - mounted
frame, a crane mounted thereon, a shovel car-
ried by the crane, a yoke depending from said
crane, and a U-shape bar adjustably secured
to the lower terminals of the yoke.

11. In an excavator, a frame, a crane piv-
otally mounted upon the forward portion of
the frame, a shovel carried by the crane, a
yoke depending from the forward portion of
the crane and provided with lugs near its
lower terminals, a U-shape bar provided with

outturned upper ends, and screws adjustably |

engaging said ends and the lugs on the yoke.

12. Inanexcavator, a frame, a crane mount-
ed thereon, a shovel carried by the crane, a
yoke depending from the crane and provided
with lngs near its lower terminals, a U-shape
bar provided with a wide transverse lower
portion and outturned upper terminals, loops
engaging the overlapping ends of the bar and
yoke, and screws adjustably engaging the out-
turned ends of the bar and the lugs on the
yoke.

13. An excavator consisting of a frame, a
crane mounted upon the frame, a transverse
shaft journaled in the crane, a pinion rigidly
mounted upon said shaft, friction-wheels also

766,888

rigidly mounted upon the shaft, straps em-
bracing said friction-wheels, bell-crank levers
fulerumed on the crane and connected to-
gether and to the opposite ends of the straps,
a hand-lever fulcrumed on the lower rear por-
tion of the crane, a connecting-rod secured at
its opposite ends to said lever and one of the
bell-crank levers, a shovel operatively sus-
pended from the forward end of the crane, and
shovel-arms suitably secured to said shovel
and provided with rack-teeth for engagement
with the pinion.

14. An excavator comprising a frame, a
crane mounted at one end thereof, a shovel op-
eratively carried by the crane, a conveyer
leading backwardly from the shovel and adapt-
ed to swing therewith, a second conveyer ar-
ranged to swing with the crane and leading
backwardly from the first- mentioned con-
veyer, and a third conveyer carried by the
frame and leading from the second conveyer
to the rear end of the machine.

15. An excavator consisting of a frame, a
crane mounted near one end thereof, a shovel
operatively carried by the crane, and a support
depending from the crane in order to carry
part of the weight of the latter.

16. An excavator consisting of a frame, a
crane mounted near one end thereof, a shovel
carried by the crane, and an adjustable sup-
port depending from the crane in order to
carry part of the weight of the latter.

In testimony whereof I affix my signature in
the presence of two witnesses.

JOHN HENRY MILLER.

‘Witnesses:

M. A. Woqax,
W. W. WrLson.
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