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To all whom it may concermn: o
Beit known that I, HANS J. BENTSON, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Excavating-Machines; and I

do hereby declare the following to be a full,

clear, and exact description of the invention,
such aswill enable others skilled in the art to
which it appertainsto make and use the same.

My invention relates to a novel construc-
tion in an excavating-machine, the object be-
ing to provide a simple, durable, and efficient
device of this character; and it consistsin the

features of construetion and combinations of |

parts hereinafter fully described and claimed.

" Inthe accompanying drawings, illustrating
my invention, Figure 1 is a side elevation of

a machine constructed in accordance with my

invention. Fig. 21isa top plan view of same.
Fig. 3 is a fragmentary longitudinal section

on the line 8 3 of Fig. 2. Fig. 4 is a detail

side elevation of one of the shovels I employ.
Fig. 5 is a front elevation showing a modi-

fied form of chain and shovel carried thereby..

Fig. 6 is a side elevation of same. Figs. 7

and 8 are detail elevations of cutters which
I employ for loosening the earth to be taken

up by the shovels.

In excavatin g-maehineéit 'is.absolutely es-

sential, first, to loosen the earth, so that 1t

can be easily taken up by the shovels; second,

t0 so construct the shovels that the earth

taken up thereby can be readily removed
therefrom, and, third, to hold the cutters and

shovels to their work, so that they will have

no opportunity to slide over without taking

~ up the earth.
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So far as I am informed excavating-ma-
chinesheretofore have been constructed with

buckets which were provided with sharp
edges to cut the earth and immediately re-

ceive same; but such machines proved 1nop-

means for emptying the buckets could be

provided. Thisdifficulty is particularly great
when excavating wet earth and clay, as the |

latter become tightly packed into the buciket

and must be dug out at the expense of great

labor and much time. .

One feature of my present invention con- |

| sists in the novel construction of the shovels
or scrapers for elevating the earth.

Another feature of my invention consists
in the novel construction of devices forscrap-

ing the earth from said shovels or scrapers..

Another feature of my invention consists
in the devices for adjusting the position of

| the beam carrying the excavating devices and
regulating the tension of the chain carrying

the shovels or scrapers.

 Still another feature of my invention con-

sists in the devices for continually moving
the machine forward in accordance with the
rapidity with which the excavationiseffected.

To these and other ends my device consists
of a frame comprising two parallel beams A,

‘mounted upon trucks B and C, the latter of

which may be moved pivotally, if desired.
Mounted npon said beams A above said truck
O areframesD, carrying the operating mech-
anism. The latter consists of a drive-shaft
a, journaled in bearings on said frames D and
carrying sprocket-wheels b and ¢, the former
of which is adapted to be geared fo a trac-
tion-engine or portable steam gasolene-en-

gine, and the latter of which is adapted to be

oeared to a sprocket-wheel d on a counter-

said frames D. Pivotally mounted upon said

| counter-shaft ¢ at one end is a frame I, com-
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shaft e, likewise -journaled in bearings on

8.0

risine two parallel beams connected by cross- -
P o P Y

nieces at their ends. Af its free end said
frame F carries a shaft f, having sprocket-
wheels ¢ rigid therewith, over which and
sprocket-wheels R, carried by sald counter-

| shaft e, sprocket-chains G, carrying excavat-

devices H, are trained. Movable on sald

| beams A is a carriage I, carrying a shaft e,

provided with idlers J, over which said
sprocket-chains G run. Said carriage I is

connected by means of cords j with windlass

devices K, mounted upon the end portions of
. | said beams A and by means of which said
erative owing to the fact that no adequate

carriage is moved to draw said sprocket-
chains taut and hold them so and likewise,
when desired, to raise said frame L. The
latterisheld in any desired position by means
of a beam %k, interposed between it and the
beams A and firmly held to prevent said

frame F from rising by means of cords L,
connected with windlass devices [ on said
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beams A adjacent said truck C.
sald excavating devices IT comprises a plate
secured at its inner end to links of said
chains G in any suitable manner and held in
position at an angle of about ninety degrees
to sald chains by means of braces m, pivot-
ally secured to said plates at one end and to
links of the chains at their other ends. Cut-
ters M are also secured below said plates and
project beyond the outer edge of same, So
that the ecarth loosened thereby will be taken
up by the next succeeding plate.
are secured to links of said chain adjacent
their upper edges and rest with their lower
cdges upon said excavating-plates, thereby
forming aprons by means of which the earth
taken up by said plates is prevented from
falling back into the channel. Said aprons
N likewise serve as scrapers for the inner
ends of said plates, as hereinafter deseribed.
An apron O, provided with side flanges n, is
pivotally mounted between said hbeams A and
depends therefrom with its lower edge rest-
ing upon the ground and extending practi-
cally parallel with direction of motion of said
excavatingdevices IT, so that the Latier serape
same, thereby preventing the earth from fall-
ingoffsame. Pivotally secured tosaid beams
A and extending over said apron O are par-
allel arms o, ecarrying weights P at their free
ends and connected between their ends by a
cross-bar p lying in the path of the scraper-
plates and adapted to be engaged by the lat-
ter as they turn over said sprocket-wheels 7,
thereby being raised and scraping the earth
from said plates in an obvious manner. Just
previous to engaging said cross-bar P said
scraper-plates are partially scraped by said
aprons N, which as they reach the sprocket-
wheels /4 have their lower ends forced out-
wardly, as indicated in dotted lines in IFig. 3,
thereby shoving the earth toward the outer
edges of said seraper-plates. Aseach of the
latter moves out of the path of and releases
said cross-bar psaid arms o sudden] y turn to
the lower limits of their movement, which is
determined by a suitable stop, and being
broughttoasudden standstill obviously cause
auy earth clinging to cross-bar p to drop.
The earth thus seraped off the plates by said
cross-bar falls into a trough Q, whence it is
carried by means of belt conveyers Q' toeach
side of the channel and dropped upon the
ground or into suitable receptacles, as de-
sired. Said belt conveyers Q' are trained
over pulleys revolubly mounted in fames q,

removably mounted on said machine and re-

celving motion by meansof suitable transmis-
sion devices, particular description of which
isconsidered superfluous. Uponthe extreme
end portions of said beams A is a shaft R,

Journaled in bearings and carrying a drum #
betweenitsends,uponwhicha cable sis adapt-
ed tobe wound, said cable being trained over a
pulley S on a parallel shaft T, journaled in
bearings on said beams A and secured at its
free end to a stake driven into the ground |

Kach of |
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ahead of and in the path of the channel to be
cut. The drive-shaft « carries a erank ¢ at
one end connected by means of a pitman U
with an arm w, earrying a pawl o, adapted to
engage a ratchet-wheel V on said shaft R,
thereby slowly turning thelatterand advane-
ing the entire machine. 'The traction-engine
driving said machine is preferably so placed
that as the latter advancés it pushes the trac-
tion-engine along a ‘corresponding distance.

The excavating devices may be variously
consiructed, and,broadly speaking, myinven-
tion consists in providing flat plates extend-
Ing transversely or at an obtuse angle to the
direction of motion of the devices carrying
same, so that they can be readily scraped at
a suitable point in their course. As shown
in Kigs. 5 and 6, said excavating devices may
comprise a sprocket-chain W, having links
of greaterlength than ordinarily, so that one
set of links in horizontal alinement carries a
scraper-plate 2w, apron X, and cutter . In
this case the said apron X and secraper-plate
w arc made in one picee and firmly secured
to said links by means of angle-irons riveted
to both the links and plates. The cutter z
Is mounted immediately below the plate w
and serves as a brace for the latter.

The cutter z may consist of a single strip
of metal bent to a U shape or of two strips,
cach having a bent end, as shown in Fig. 8.

My machine has proven practical for exea-

vating any character of soft earth—such as

clay, sand, loam, gravel, and pebbly earth—
making a clear-cut channel.

I ¢laim as my invention—

I. In an excavating-machine, the combina-
tion with a shaft journaled in bearings on the
frame of the machine and carrying parallel
sprocket-wheels, of a frame swinging on an
axis coincident with the axis of rotation of
sald shaft and adapted to depend therefrom,
a shaft journaled in bearings on the free end
of said frame, sprocket-wheels carried by said
shaft, parallel sprocket-chains turned over
sald sprocket - wheels on both said shafts,
scraper-plates carried by said chains, and an
apron depending loosely from said frame of
said machine and adapted to rest at its lower
end upon the ground immediately in advanece
of the ditch, said apron being adapted to pre-
vent the earth carried upwardly by said plates
from leaving same at their point of exit from
the ditch.

2. Inanexeavating-machine, the combina-
tion with a shaft carrying parallel sprocket-
wheels and journaled in bearings upon the
frame of the machine, of a swinging frame
swinging on an axis coincident with the axis
of rotation of said shaft, a shaft journaled in
bearings on the free end of said frame and
carrying parallel sprocket-wheels, parallel
sprocket-chains trained over said respective
sprocket-wheels, scraper-plates extendin a be-
tween said chains and ecarried thereby, de-
vices for depressing the freeend of said swin -
ing frame, a traveling carriage on the frame
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~atintervals adapted to loosen the earth,plates

 from, a shaft journaled in bearings on the
free end of said frame, sprocket-wheels car-

60

646,674 - -

of said machine, a shaft carried thereby and | ried thereby, excavating devices geared to

provided withsprocket-wheelsover which said

sprocket-chains are trained, and means for

locking said carriage against movement on
said frame to hold sprocket-chains taut.

3. In an excavating-machine, the combina-
tion with a shaft journaled in bearings on the
frame of the machine and carrying parallel
sprocket-wheels, of a frame pivotally secured

to said shaft and adapted to depend there-

from, a shaft journaled in bearings on the
free end of said frame, sprocket-wheels car-
ried by said shaft, parallel sprocket-chains
trained oversaid sprocket-wheels on both said
shafts, cutterscarried by said sprocket-chains
atintervalsadapted toloosenthe earth, plates
alternated with said cutters and. adapted to

take the loosened earth, a scraper pivotally.
mounted upon the frame of the machine and.

adapted to be engaged by said plates to serape
the latter when they approach the upper lim-

‘its of their motion.

4. Inan excavating-machine, the combina-
tion with a shaft journaled in bearings on the

frame of the machine and carrying parallel

sprocket-wheels, of a frame pivotally secured
to said shaft and adapted to depend there-
from, a shaft journaled in bearings on the
free énd of said frame, sprocket-wheels car-

ried by said shaft, parallel sprocket-chains

trained over said sprocket-wheels on both said
shafts, cutters carried by said sprocket-chains

alternated with said cutters and adapted to

take up the loosened earth, a swinging apron

pivotally mounted upon the frame of the ma-
chine immediately in front of said sprocket-
chains, a receptacle for earth in front of said
apron, and ascraper pivotally mounted above
said apron and adapted to engage said plates
as they approach the upper limit of their
movement to serape thesame and deliver the
earth into said receptacle. | | |

5. In an excavating-machine, the ecombina-
tion with a shaft journaled in bearings on the
frame of the machine and carrying parallel
sprocket-wheels, of a frame pivotally secured
to said shaft and adapted to depend there-

ried by said shaft, parallel sprocket-chains
trained over said sprocket-wheels on both said
shafts, cutters carried by said sprocket-chains
atintervals adapted toloosen the earth, plates
alternated with said cutters and adapted to
take up theloosened earth, a swinging apron
pivotally mounted upon the frame of the ma-

chine immediately in front of said sprocket-
chains, a receptacle for earth in front ot said

apron,conveyersleading from said receptacle,
and a scraper pivotally mounted above said
apron and adapted to engage said plates as

they approach the upper limit of their motion
“to scrape the same and deliver the earth into

said receptacle.

6. In an excavating-machine, the combina- |

tion with a horizontal frame, drive-gear car-

said drive-gear, and a swinging frame carry-
ing said excavating devices and adapted to
projectaboveand belowsaid horizontal frame,
a windlass on the rear end of said horizontal
frame connected with the free end of said
swinging frame, a windlass at the forward
end of said swinging frame, and a cross-beam
connected therewith and adapted to be drawn
tightly against the rear face of said swinging
frame and the lower face of said horizontal
frame, to hold said swinging frame in a low-
ered position. - | |

7. In an excavating-machine, the combina-
tion with a windlass carried thereby and

adapted to receive a rope secured at one end

to a rigid device in the earth in the direction
of motion of the machine, and aratchet-wheel
rigid relatively to said windlass, a lever piv-
oted concentric with said ratchet-wheel, and
a pawl carried by said lever and adapted to

‘engage said wheel, of a drive-shaft, and re-

ciprocating devices actuated from said drive-

‘shaft and connected with said lever for im-
parting a rocking motion thereto, whereby

said machine is gradually advanced.

8. In an excavating-machine, the combina-

tion with a windlass carried thereby, and
adapted to receive a rope secured at one end
to a rigid device in the earth in the direction
of motion of the machine, and a ratchet-
wheel rigid relatively to said windlass, a le-
ver pivoted concentric with said ratchet-
wheel, and a pawl carried by said lever and

adapted to engage said wheel, of a drive-

shaft, an eccentric carried by said drive-shatt,

and an ececentric-rod connected therewith at
one end and at its other end with said lever

forimparting arocking motion thereto,where-

by said machine is gradually advanced.
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9. In an excavating-machine, the combina-

tion with excavating devices carried by a
moving part of the machine and comprising

110

flat plates extending practically transversely

to their direction of motion, of a scraper situ-
| ated in the path of said plates and adapted to

be engaged thereby and forced out of their
path, to scrape said plates, sald scraper com-

prising a frame consisting of two parallel side
plates pivoted at one end to said machine, a

cross-piece mounted between the ends of said

side plates, and weights carried by the free

ends of said side plates.

~ 10. In an excavating-machine, the combi-

nation with excavating devices carried by a

.1:'1‘.5'

120

moving part of the machine and comprising

fat plates extending practically transversely

to their direction of motion, of a serapersitu-
ated in the path of said plates and adapted

to be engaged thereby and forced outof their

path, toscrape said plates, said seraper being

‘mounted between parallel arms pivoted at

one end to a part of the machine and nor-

125
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mally held in the path of said platesby means .
of depressing devices engaging said frame.

~ 11. In an excavating-machine, the combi-
| nation with the drive-gear, a swinging frame
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pivotally mounted on same, and sprocket-
~chains carried by said frame, of excavating
devices carried Ly said sprocket-chains and
comprising flat plates extending practically
transversely to said chains, plates lying
againstsaid chainsforward of said first-named

plates, and cutters mounted immediately be-

hind each of said first- named plates and
projecting beyond the edges of the latter for

loosening earth to be taken up by the next 1c
succeeding plates, |

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

ITANS J. BENTSON.

Witnesses:
Ruporra Wi Lorz,
K. If. WILSON.
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