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To wll whom, it T c(mcern

- Be 1t known LhatI DAVID F. KAIN, a citi-
zen of the United btate&a residing at Bluffton,

in the county of Wells and bmte of Indmna

have invented new and useful Imiprovem ents

- in Ditching-Machines, of whleh the following

Io

I5

20

25

35

4.0

45

50

is a bpeelﬁeatlon

This invention relates to ditching - ma-
chines, and especially to that class of “diteh-
ing-machines employed for cutting and ex-
cavating ditches for the recepblon of drain-
age- tlles and other conduits, and it is in the
na,tme of an improvement on the ditehing-
machine for swhich I obtained Letters Pcweut
No. 555,010, dated February 18, 1896.

T'he present invention has for one object to
provideimproved elevatorand carrier aprons
soconstructed that after they have discharged
the earth and are returning to receive a sne-

ceeding supply the aprons open and shake off |

or dlop the earth that adheres to the aprons,
thereby keeping the latter clean and prevent-
ing them from depositing dirt on the plat-

form- rollers and operative parts that drive
the aprons.

It has for a further object to provide an end-

less series of rakes that are arranged to travel
above and in unison with the elevator to aid
in carrying the earth up to the earrier-apron.

It also hasforits object to provide improved
means for reducing the friction and facilitat-
Ing the traveling of the elevator-apron.

It has for another object to improve the
means for adjusting the ground-wheel; and,
finally, 1t has for its object to improve and
mmpllty the construction and render more
efficient the operation of the machine gener-
ally.

To these ends my invention consists in the
featuresandinthe construction,combination,
and arrangement of parts hereinafter de-
scribed, and particularly pointed out in the
claims followingthe desceription, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification, wherein—

Figure 11is a side elevation of my improved
ditching-machine. Fig. 2 is a top plan view
thereof. Fig. 3 is a longitudinal central sec-
tional view, and Fig. 4 is a detail view of a
portion of one of the aprons.

Referring to the drawings, the numeral 1

- indicates the frame of myimproved machine;
consisting of two parallel beams 2, united th

‘their forwmd ends and at their l*ea,r ends rig-

idly attached to two vertical standards or
arms 3, hereinafter referred to. Secured to
the beamb 2 are bearings 3, in which is jour-
naled the shaft of a tummon wheel 4, said
wheel being formed with or having a,ttachul
thereto a sproel{et—-rim 5.
the wheel 4 is provided with teeth in a well-
known manner for increasing the tla(.,tlon of

the wheel:

To the rear ends of the'-blemns 2, as before
stated,are rigidly secured two vertical armsor
standards 3, the Jower ends 6 of which are in-
clined slightly forward, as shown, and are
provided with knife-edges 7, which constitute
vertical cutters. Between the lower ends of

the cutters 6isrigidly secured ashare 8, which_

18 1nclined forward and downward and ter-
minates at. its lower end in a poiuted and
sharpened cutting edge 9, as shown. [ixed
to the cutters 6 in rear of the share 8 is the
elevator carrier comprising two rearwardly
and npwardlyinclined plates or flat beams 10,

In which are journaled a plurality of rollers

11, and fixed in said beams between the roll-
ers are tie-rods 12, which not only serve to
brace and stiffen the elevator-frame, but also
operate, in conneetion with the rollers 11, to
form a table or platform. Journaled in SNt
able bearings 13, attached to the lower ends of
the beams 10,iS ashatt 14, having fixed thereon
two sprocket-wheels 15, and a corresponding
shaft 16, provided with sprocket-wheels 17,
1s journaled in suitable bearings attached to
the upper ends of said beams. Passing about
the sprocket-wheels 15 and 17 are two chains
18, each link of said chains being provided

-with a lug or ear 19, that projeets outward at

a right angle to the link and has formed there-
in a perforation 20. Pivotally connected at
one edge to each two corresponding links of
the chaing 18 is a flat metallic plate 21, the
free edge of each plate being adapted to ovet'

lap Ehe pivoted edge of the Sueceedmw plate.

As shown most clemlv in Fig. 4 of the draw-
ings, the plates are pwotallj attached to the
links in the following manner: The inner

edge of each plate is provided with two slots
| 22, adapted to receive the lugs or ears 19 on
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" the chain- hnks, and said inner edge of the I wheel 4 and rotates the shaft 34 and sprocket-
- plate is bent up at a right angle to the body

of the plate.
perforations in the two lugs or ears and is
laid against the face of the bent-up edge, af-
ter which the latteris crimped or bent tightly

about the rod, which latter forms a pintle for

hinging the plate or leaf 21 to the ears or lugs.

" The chains 18, together with the plates 21,

10O
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travel above and below the table or pld,tform |

formed by the rollers 11 and tie-rods 12, the

rollers forming a rolling support for the apron
formed by the chains a,nd plates, thereby re-
ducing friction and effecting an economy in

the power necessary to actuate the apron and
reducing wear on the latter.

) plates'drop to a vertical position by gravity,

30

35

40

45

50

55

6o

shaking off any earth that may have adhered
theleto and permitting dirt that may have

‘dropped onto the upper side of the apron to
drop through between the chains, thereby
‘keeping the apron clean and preventing dirt
from accumulating on the sprocket-wheels

and the platform - rollers. The shaft 14 is
journaled Deneath the share 8, whereby the
excavated earth is discharged onto the lower
eud of the elevator-apron, as will be herem-
after referred to.

Attached to the upper ends of the beams

10 are two upwardly and rearwardly project-

ing bracket-arms 24, in the upper ends of
whlch is journaled a shaft 25, having fixed
thereon three sprocket- wheels, two of said
wheels being indicated by the numeral 26 and
the third by the numeral 27. Two bracket-

arms 23 are attached to the lower ends of the
plates or arms 3 and at their free ends pro-
- Ject over the share 8.

In said free ends of
the bracket-arms is journaled a shaft 29, on
which are fixed two sprocket-wheels 30, and

about the sprocket - wheels 26 and 30 are |
passed endless chains 31.

Carried by the
chains 31 is a series of rakes 32, said rakes
being arranged at equal and suitable dis-
tances apart and each consisting of a plural-
1ty of curved teeth 33, that project outward
at right angles to the plane of the chains.
The chalns travel above the élevator-apron,
a8 shown and in the manner hereinafter de-

sceribed, and the rakes operate to grasp the

carth as it moves up the share 8 and draw it
onto the elevator-apron, and as the rakes

move in unison with the apron they hold the |

earth on the latter as it moves upwald and

preveut it from slipping or dropping back in

front of the excavating-share.

~Journaledin the upperendsof thearms3 is
a shaft 54, on the opposite ends of which are
fixed spr ocket-wheels 35 and 36. An endless

chain 37 passes about the sprocket-wheel 35
and about the sprocket-rim 5 on the traction-

A rod 23 ] 1S passed through the

As the apron .
travels up overthe platform the plates overlap
one another and form practically an inperfo-
rate carrier which operates to elevate the
~earth from the excavation; but as the apron
travels beneath the piatform or table the

wheel 36, from which latter the elevator-belt
and the ld,keb are actuated in the manner

presently to be described.

 Attached to the upper énds of the beams 10
is a transverse frame 38 and is also supported
by bracket-arms 39, which are attached at
their lower ends to sald frame and at their
upper ends are loosely sleeved on the shatt
25. Journaled in the opposite ends of the

frame 38 are shafts 39 and 40, having fixed

thereon sprocket - wheels 41, about which

‘passes an apron 42, similar '11:1 all respects to
the elevator-apron before described. Fixed
on the end of the shaft 39 is a beveled gear- .
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wheel 43, which gears with a beveled gear-

wheel 44 ﬁxed O11 the end of a shaft 45. The'

| shaft 45 is journaled in suitable bearings

| wheel 46.

form a loop 57, that serves as a clevis.
loop or clevis embraces an upright 53, se-

fixed to the frame 38, and fixed on the end of
said shaft opposite the beveled gear-wheel
44.1s & sprocket-wheel 406.
47 passes -about the sprocket-wheels 56 and
27, about a sprocket-wheel 48, fixed on the

end of the shaft 16, and about the sprocket-
The*shdft 35 being rotated by the
.ti‘actiﬂnawheel 4 in the manner before de-
scribed; the sprocket-wheel 36 and chain 47

rotates the sprocket-wheel 27 and shaft 25
and actuates the chains carrying the rakes.
Sunu]taneously the chain 47 rotates the shaft

An _endleas chain
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16 and aectuates the elevator - apron and

through the medium of the gearing described
also actuates the transverse delivery-apron
42. 'T'he excavated earth is elevated by the
elevator-apron and the rakes, and at the up-
per énd of the elevator-frame the elevator-
apron turns downward and the rakes turn

ery-apron 42, which operates to discharge the
earth to one side of the machine.

- Pivoted at their forward ends to the beams
10 are two fiat bars or arms 49, and journaled
in sald arms intermediate their ends is a
ground-wheel 50, that isadapted to run along
the bottom of the ditch. Fixed to the de-
livery-apron frame 38 is a bolster 51, in which
1s rotatably arranged a vertieally-depending
serew 52, provided at its upper end with a
hand-wheel 53 or similar device, by means of
which the serew may be turned. The lower
end of the serew 52 engages a nut 54, secured
hetween the rear ends of the arms 49. By

tarning thescrew 52 the ground-wheel 50 may

be raised and lowered to regulate the depth
to which the excavator will cut.

The beams 2 and arms 3 are preferably
braced and stiffened by brace rods or straps

5d; attached at their opposite ends to said

beams and arms, and pivotally attached to
sald beams in rear of the traction-wheel 4 is

100

upward; thus disengaging and breaking up
‘the earth and discharging it onto the dehw

105

110

115

120

124

a ball 56, the forward end of which is bent to

The

cured at its lower end between the forward
ends of the beams 2 and provided with a se-
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ries of perforations 59, in any one of which
18 adapted to be 1nserted a pin 60, that serves
to hold the bail at any desired elevation.
The operation of myimproved ditching-ma-
chine 18 as follows: The draft is applied to
the clevis 57 of the bail 56, said bail being
adjustable at different elevations in the man-

ner described to accommodate it to the depth

of the diteh being excavated. As the ma-
chine 18 moved forward the inclined share 8
of the excavator is forced into the earth and
makes a lateral cut to form the bottom of the
ditech. The traction-wheel 4 travels in ad-
vance of the excavator, and through the me-
dium of the chains 37 and 47 and the gearing
described actuates the rakes, the elevator-
apron, and the delivery-apron. The rakes
operate to draw the earth over from the share
onto the elevator-apron and in connection
with the latter elevate and discharge the

earth onto the delivery-apron, which latter

discharges the earth to one side of the ditch.

As the rakesand apron separate and move in-

opposite directions at the upper end of the
elevator-frame the earth is disengaged and
broken up in the manner before desecribed
and discharged onto the delivery-apron by
gravity. As the elevator-apron travels up
over the platform the plates 21 overlap one
another and form practically an imperforate

carrvier to receive the earth raked thereon

from the excavator; but as the apron travels
beneath the platform or table the plates drop
to a vertical position by gravity, shaking off
any earth that may have adhered thereto and
permitting dirt that may have dropped onto
the upper side of the apron to drop through
between the chains, thereby keeping the
apron c¢lean and preventing dirt from aceu-
mulating on the platform-rollers and sprocket-
wheels. The same is true also of the deliv-
ery-apron. The rakes move in unison with
the elevator-apron and not only serve to
draw the excavated earth from the exeavat-
ing-shore onto the elevating-apron, but also
assist the latter to elevate the earth into po-
sition to be discharged onto the delivery-
APron. |

IHaving described my invention, what I
claim is—

1. In a ditching-maechine, the combination
with a frame carrying an excavator, of an in-
clined elevator-frame comprising two paral-
lel plates or beams, a table or platform com-
prising rollers journaled in said plates or
beams and tie-rods secured at their opposite
ends in the respective plates or beams, the

roilers and tie-rods alternating with one an-

other, and an apron carried by the elevator-
frame and arranged to travel on said table or
platform, substantially as described.

2. Ina diteching-machine, the combination

with a frame carrying an exeavator, of an in-
clined elevator-frame carrying an endless
apron, two parallel endless sprocket-chains
arranged to travel above the apron, rakes at-
tached to said chains at uniform distances
apart, each of said rakes comprising a plu-
rality of curved teeth projecting outward
from the chains at substantially right angles
between thechains, and a transverse delivery-
apron arranged beneath the upper end of the
elevator-frame, and means for driving said
aprons and rake, substantially as described.

3. An endless apron comprising two end-
less sprocket-chains each link whereof is pro-
vided on its inner side with an outwardly-
projecting perforated lug or ear, a rod jour-
naled in each two corresponding perforated
lugs or ears, and metallic plates each bent or
crimped at one edge about one of said rods
and arranged to overlap at its opposite edge
the pivoted edge of the succeeding plate, sub-
stantially as described. |

4, In a ditching-machine, the combination
with aframe carrying an excavator, of an in-
clined elevator-frame provided with a table
or platform, and an apron traveling about
said table or platform, said apron comprising
two parallel endless sprocket-chains each link
whereof 18 provided on its inner side with an
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outwardly-projecting perforated lug or ear,

a rod journaled at its opposite ends in each
two corresponding perforated lugs or ears,
and metallic plates each provided at one edge
with two slots arranged to receive said lugs
or ears, the edge of the plate being bént or
crimped about sald rod and its free edge ar-
ranged to overlap the pivoted edge of the
succeeding plate, substantially as deseribed.

5. Ina diteching-machine, the commbination
with a frame carrying an excavator, of a rear-
wardly-inclined elevator-frame carrying an
endless apron adapted to receive and elevate
the excavated earth, a delivery-apron ar-
ranged beneath the rear end of and trans-
versely to the said endless apron, means for
driving said aprons, two arms pivoted at their
forward ends to the elevator-frame and hav-
ing journaled therein a ground-wheel, a screw

rotatably mounted in a fixed support and en-

gaging a nut on the rear ends of said arms,
and means for turning said serew to raise
and lower the ground-wheel and thereby reg-
ilate the penetration of the excavator, sub-
stantially as described.

In testimony whereof I have hereunto set.

my hand in presence of two subscribing wit-
nesses.

DAVID If. KAIN.

Witnesses:
WM. B. LITTLE,
(x. II. ERNST.
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