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To all whom it may-concern: -

Be it known that we, Jomx FostEr and

CuarLes F. FosTER, citizens of the United
States, residing at (uernsey, inthe county of
Poweshiek and State of Iowa, have invented
a certain new and useful Ditching-Machine,
of which the following is-a specification.
The objects.of our invention are to provide
a ditching-machine of simple, durable, and in-
expense construction arranged to-be operated
at a relatively high rate of speed through wet
and sticky earth and to automatically clean

the cutting-blades and conveyer-pockets and.

to discharge the contents thereof at the top of

the ditch being dug. ,
Qur invention consists in certain details in

the construction, arrangement, and combina-

- tion of the various parts of the device, where-
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by the objects contemplated are- attained, as
hereinafter more fully set forth, pointed out

in our claims, and illustrated in the accompa-

nying drawings, in which—

Figure 1 shows a side elevation of the com- -

plete machine with the ditching apparatis
projecting into a ditch as in use, and Fig. 2
shows a detail perspective view of a portion
of the digger and conveyer. ) .
Referring to the accompanying drawings,
the machine - frame is indicated by the nu-
meral 10 and is mounted upon wheels 11. - At
the rear of the frame is a leg 12 of the ditch-
ing apparatus, formed of a straight piece of
structural metal in the form of an I in cross-
section. Mounted in the top of the leg 12'is
a shaft 13, and the leg is supported by means
of the brace-pieces 14, secured to the frame
10 and to the shaft 13.. The leg is further
supported to stand at an angle inclining down-
wardly and rearwardly from the machine-
frame by means of -the braces 15, secured to

“the frame 10 and to the leg 12 below the shaft

13. At the bottom. of the leg 12 we have
mounted a shaft 16. Fixed to theé shaft 13
are two sprocket-wheels 17, and fixed to the
shaft 16 are two sprocket-wheels 18. Two
sprocket - chains 19 are passed around ‘the
sprocket-wheels 17 and 18, parallel with each
other arid spaced dapart far enough to pass en

" opposite sides of the leg 12." The sprocket-
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wheels 17 and 18 are so arranged that the

chains 19 will pass along the front portion of

the leg 12 on opposite sides of and close to,

but slightly in the rear of, the front face of

-ditch.

theleg 12 for purposes h‘e'rein‘after made clear.
These chains provide a flexible traveling sup-
port for the combined cutting-blades and con-

veying-pockets. Eachofthecombined cutting=

blades and conveying-pockets is composed of
a flat plate 20.0f a width to overlap both chains
19 and of a length somewhat greater than its
width. The forward end of each plate 20 is
curved outwardly away from the plate and for-
wardly in the direction of the line of chains of
the plate at 21, and the extreme outer edge
thereot is formed into cutting-blades 22, with
notehes 23 between them. “We have provided
4 brace-plate 25, riveted to the outer end por-
tion of each of the parts 21 and also riveted to
the body portion of the part 20 to hold the cut-
ting-blades firmly in position. We attach
the plates 20 to the chain by means of the
blocks 26, which blocks are formed in the
links of the ¢hain adjacent to the forward end
of each plate, and each plate is firmly secured
to one of the blocks 26 on each of the chains
19 by means of the rivets27. The said plates
20 and the chains 19 are so arranged with re-
lation to each other and to the lég 12 that
during the upward movement of the chains 19
they ‘will pass on opposite sides of the leg 12,
and the plates 20 will rest against and slide
along the front face of the leg 12. In this
way the chains are prevented from sagging
rearwardly on account of the cutting-blades
being forced against the earth at the end of a
The plates 20 are also so arranged
with relation to the curved ends 21 that the

rear end of one plate 20 will stand adjacent -

to the forward face of the part 21 of the ad-.
jacent plate, and when the chains 19 pass
around the sprocket-wheels 17 at the-top of
the leg the rear ends of the plates 20 will
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scrape along and follow the contour of the -

forward faces of the adjacent parts 21, thus

cleaning out the pockets formed by the parts
" 91 at this point of their travel.

v ] In this con-
nection it is to be noted that the sprocket-

‘wheels 18 at the bottom of the leg are of

greater diameter than the sprocket-wheels 17
at the top of the leg. Hence it follows that

if the rear ends of the plates.20 move to the
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position shown at the top of the leg.in Fig. 1

when they pass over the sprocket-wheel 17

they will move to'the position shown at the

bottomi of the leg when passing over the
sprocket-wheels18. : “Hence the outer portion

105




I0

15

20

25

D -

<1

of the cutting-plates will project beyond the
rear ends of the plates 20 when passing around

‘the sprocket-wheels 18, so that the cutting-

blade will in turn project far enough beyond
the rear end of the adjacent plate 20 to cut
through a relatively thin slice of earth in
passing around the forward lower portion of
the sprocket-wheels 18, and as the plates 20
approach a position in line with each other

ab the front of the leg more of the plates 22

will be exposed where they may engage rela-
tively thicker slices of earth, and each blade
as it moves upwardly will cut oft a portion of
the earth at the end of the ditch until ‘the
pocket formed by'the blade 22, the ‘curved
portion 21, and the plate 20 above it is filled
with earth, o o

. We have provided means for driving the
conveyer as follows: The numeral 98 indi-
cates a shaft mounted in the machine-frame
and designed to be rotated in any ordinary
way. Thenumeral 29 indicates a shaft mount-
ed in the machine-frame and in advance of

‘the upper end of the leg 12, and' thesé shafts

are connected and driven in unison by means
of a belt conveyer 30, the under surface of

~ which moves rearwardly #nd upwardly, as
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“the shaft 13. ’
forconveyingearth laterally from the machine

shown by the arrow in Fig. 1, directly above

‘the leg 12, and ‘the advance chains 19 are

driven by means of a belt 31, conhnecting the
pulley 32 on the shaft 29 with the pulley 83 on

We have also provided méans
as follows: Thenumeral 34 indicates a bracket
supported upon the part of the leg 12 above
the earth-level. This bracket supports a belt
conveyer 85, which projects laterally and up-
wardly and is driven by meansof a belt' 36,
connecting a pulley 87 on the shaft 28 with
the pulley 38 of the conveyer 35. ,

The conveyer 30 is necessarily ‘some dis-
tance above the earth-surface, and in order to
hold earth’ in ‘the pockets of the conveyer
from the point where the conveyer passes out

of the ditch to the point where the earthcar-’
ried by the conveyeristhrown upwardly upon

the under surface of ‘the belt conveyer 30 it is

_necessary to provide some means for prevént-

" ing thé earth at this point from moving for-
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.close to the front ends of the blades 22 at the-

wardly, and we have provideda guide-plate 39,
supported by ‘the arms 15 and 'shaped to stand

tront of the leg, ag'shown'in Fig. 1, and this

. guide-plate extends from a point adjacent to
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- 35 as follows: The numeral 40 indicates a-
_sc¢raper-plate and deflector supported on the
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the “earth - surface upwardly and then for-
wardly and upwardly'to a point’ adjacent to
the front end of the conveyer-belt 30.

and discharging it upon the lateral conveyer

arms 41 and having its forward upper end in
position to engage the under surface of the
conveyer-belt 30 near the rear end thereof,

800,367

“and said plate inclines downwardly and rear-
wardly toa point above the lateral con veyer 35,
In practical use and assuming that the ap-
“paratus is in the position shown in Fig. 1 and
assuming, further, that power is applied to the
shaft 28 to drive the digeing and conveying
chains at a relatively high rate ot speed, then
the cutting-blades 22 of each plate 20 will,
when passing around the sprocket-wheels 18,
engage the earth at the lower forward por-
tion of the sprocket-wheels 18 and cut into it a
shortdistance. They are prevented from cut-
‘tinginto the earth beyond a limited amount be-
‘cause the rear ends of ‘the adjacent plates 20
limit the distance they may enter the eartl.
Then as the plates 201leavea position adjacent to
‘the sprocket-wheels 18, their rear faces slide
upon the front face of the leg 12 and are
‘thereby held ‘in line with each other during
the upward portion of their movement. The
pockets formed by the part 21 of one blade
and the plate 20 above it are gradually filled
during this upward movement. When the
earth carried by the plates. 20 passes above
the éarth-surface, it is held from moving for-
wardly by the guide-plate 89. The upper end
of this guide-plate 39 is inclined forwardly, so
that when the rear ends of the plates 20 begin
to move forwardly on account of the chains
traveling over the upper sprocket-wheels 17
they will not be interfered with and the earth
contained in the pocket will be thrown up-
wardly on account of the speed of the con-
veyer and forwardly by the rear ends of the
plates being forced forwardly and upwardly
as they pass over the upper sprocket-wheols.
The forward faces of the curved portion 21
are scraped and cleaned by the rear ends of
“the plates 20 as they pass over the upper
sprocket-wheels. A conveyer-belt 80 is ar-
“ranged in position so that earth thrown up-
wardly from the plates 20 will strike it and
the earth will be given a rearward movement,
“Any earth that may adhere to the belg 30 will
‘be scraped from it by the scraper-blade 40
“and will be discharged downwardly and rear-
wardly and discharged upon the top of the
lateral conveyer 85, where it is moved to a
pointat oneside of the ditch. By the arrange-
ment of the plates 20 with their curved ends 21
it is obvious that the ditching device may he
used effectively in earth of a wet and sticky
nature. We have found that by running the
chains 19 at a relatively high rate of speed
centrifugal force is suflicient to discharge wet
and sticky earth from the flat portions of the

‘ ¢ , _ | plates 20, while the scraping movement of the
. Wehave also provided means for removing
earth that may adhere to the conveyer-belt 30

rear plates 20 over the curved portions 21
serves to dislodge any of the earth that mieht
ootherwisé adhere to this portion of the plates
where it would not readily be thrown off hy
centrifugal force.

It is of material advantage to have the inner
faces of the plates lying flat against a fiat

surface of the supporting-leg, because the leg
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serves to hold the plates in their proper path
and there is less wear on the parts and less
friction than if the sproclset-chams themselves
engaged thé legs.

Having thus described our invention, whatv

we clalm and desire to secure by Lette1 s Pat-

.ent of the United States therefor, is—

1. A flexible traveling support and a plate
secured to the support with its body portion
lying in the path of travel of the support
and its forward end projected outwardly from
the support.

2. A flexible traveling support and a num-
ber of plates secured to the support, each
plate having its forward end projected. out-
wardly from the support, the rear end 6f each
plate arranged to move across the face of the
outwardly - projecting end of the adjacent

pldte in the rear when the traveling support .
is travehntr around a curve.

. The comblnatlon with a flexible travel-
mg support of a plate secured thereto and
formed with a flat body portion and an out-
wardly and forwardly inclined blade at.its
front end relative to its line of advance. :

4, The combination with aflexible traveling

_support, of a number of platessecured thereto

each comprising a body portion substantially
parallel with thesupport and an outwardly and
forwardly inclined blade atthe frontend of the
body portion relative to its line of advance.
5. The combination of a flexible traveling
support at one point moving in a straight line
and at another point moving around a curve
and a number of flat plates secured to-the con-
veyer each formed with an outwardly and for-

wardly inclined blade and its front end rela-
tive to its line of advance, the rear end of one
plate standing close to the forward end of the
adjacent plate and automatically moved across
the forward end of the adjacent plate when the
conveyer moves around the curve.

6. The combination of a flexible support,
means for supporting and driving the flexible
support arranged.to hold the support in a
straight line at one point and on a curve at
another point and a number of plates secured
to the flexible support each formed with an
outwardly and forwardly projecting blade at

its front end relative to its line of advance, the |-

flat plates coacting with the blades to form
a carrying- pocket when traveling over the

straight portion and the said plates serving as-

scrapers to automatically discharge the con-
tents of the pocket when travelmw around the
curved portion.

7. Thecombinationofa leg,a ﬁex1ble travel- :

ing support, means for directing the support
to travel around thé leg and plates formed
with cutting and carrying devices secured to
said traveling support and sliding along the
face of the leo at one point.

8. The combmatlon of a flexible travellng‘

support, means for directing the support at

one point on a straight line and at another

“point on a.curved line, a cutting-blade secured

to the support and projected outwardly and
forwardly relative to its line of advance and a
plate secured to.the support with its rear end
adjacent to the blade, said parts proportioned

‘80 that the plate moves across -the adjacent

face of the blade toward its outer end when
the support beginsto travelaround the curved
portion of its path.

9. The combination of a flexible support, a
relatively small wheel supporting itatoneend,
a relatively large wheel supporting it at its

other end,a plate secured to the conveyerad-
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jacent to the rear end of the plate and curved -

outwardly and forwardly relative tothe line of
advance of the conveyer.
10. The combination of two sprocket-

“wheels,. a sprocket-chain traveling around

them, a blade carried by the chain projecting
ontwardly and forwardly relative toits line of

-advance and a plate secured to the chain with

its rear end adjacent to the front end of the
following plate. .

11. The combination of two sprocket-
wheels, a sprocket-chain passing around them,
a plate fixed near its forward end to a link of
the chain, a blade carried by the forward end

of the plate and projecting forwardly and out-"

wardlyand a second plate fixed toa link of the
chain with its rear end adjacent. to the front
end of the blade.

12. The combination of a leg, two sprocket-

' wheels mounted at opposite ends of the leg, a

sprocket-chain traveling around said wheels
and adjacent to one face of the leg and anum-
ber of plates secured to the links of the chain,
each formed with a bladeat its frontend, said

.plates engaging one face of the leg between

the sprocket wheels
13. The combination of a sprocket-chain,
sprocket-wheels for supporting said chain, a

| plate fixed to one link of the chain and pro-

jecting over the adjacent link thereot, a blade
carried by the forward end of the plate and

projecting outwardly and forwardly and a
-second plate sécured to alink of the chain pro-

jecting over the adjacent link with its rear
end extending across to the rear face of the
blade.

14. The combination of two sprocket- Chams
side by side, a-plate fixed to two adjacent side-
by-sidelinks of said chains and projected over
two. adjacent side-by-side links of the chains,
a-blade carried by the plate and projecting .
outwardly and forwardly from its front end,
a second plate fixed to two adJacent side- bv-
side links of the chains projecting over two ad-
jacentside-by-side links of the chainsand hav-
ing its rear end close to the front end ot the

: blade

15. The combination of a IeO“ having a flat.
face, two sprocket-wheels on opposite s1des of

.said flat face, sprocket-chains carried by said
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sprocket-wheels and ditching-blades secured .

to the chains and resting against said flat face.
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16. The combination of a leg having a flat
face, sprocket-wheels supported at the ends of
theleg on oppositesides thereof, two sprocket-
chains passing around said sprocket-wheels, a
number of plates each secured to adjacent
links of both chainsand a blade projected out-
wardly and forwardly from the front end of
each plate, said plates arranged to engage and
be guided by one face of the leg.

17. The combination of a leg having a flat
face, sprocket-wheels supported at the ends ot
the leg on opposite sides thereot, twosprocket-
chains passing around said sprocket-wheels, a
number of plates each sccured to adjacent
links of both chains anda blade projected ont-
wardly and forwardly from the front end of
each plate, said plates arranged to engage and
be guided by one face of the leg, the sprocket-
wheels at one end of the leg of materially
larger diameter than those at the other end.

18. In a ditching-machine, the combination
of a conveyer having pockets and designed to
enter a ditch and extend out of the top of the
ditch, means for driving the conveyer at a
relatively high speed and a belt above the top
of the conveyer designed to receive discharge
from the pockets against its under portion,

means for driving its under portion upwardly

and rearwardly to a point of discharge.

19. Inaditeching-machine. the combination
of a conveyer having poekets and designed to
enter a diteh and extend out of the top of the
diteh, means for driving the conveyer at n
relatively high speed and a helt above the top

of the conveyer designed to receive discharge

from the pockets against its under portion,
means for driving its under portion upwardly
and rearwardly to a point of discharge and a
stationary cleaning-plate eneaging the under
surface of the said belt near its discharee ond.

20. Ina ditehing-machine, the combination
of a conveyer having pockets and designed to
enter aditeh and extend out of the top of the
ditch, means for driving the conveyer ata
relatively high speed and a heltabove the top
of the conveyer designed to receive discharge
from the pockets aguinst its under portion,
means fordriving its under portion upwardly
and rearwardly to a pointof discharge, a sta-
tionary cleaning-plate engagine the under sur-
face of the said belt near its discharge end and
a lateral conveyer receiving the discharge
from the cleaning-plate.

JOHN FOSTER.
CHARLES K. FOSTER.
Witnesses:
T. H. Mivur,
AxTox DonszaL.
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