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UNITED STATES

PATENT OFFICE,

MARSHAL A. RICHARDSON, OF WINDSOR, ILLINOIS.

DITCHING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 640,812, dated January 9, 1900,
Application filed February 27, 1899, Qerial No, 707,049, (No model.) |

To all whom it may conceri:

Be it known that I, MARSHAL A. RICHARD-
SON, a citizen of the United States, residing at
Windsor, in the county of Shelby and State
of Illinois, have invented a new and useful
Ditching-Machine, of which the followingisa
specification.

Thisinvention relatestoditching-machines;
and the object of the invention is to provide
a simple, compact, and easily-operable appa-
ratus of this character which c¢an be driven
by horse, steam, or other motive power and
which can form ditches of different depths.
In the present case the plow or analogous
ditching member is adjustable relative to the
body of the vehicle, and means are provided
for disposing of the dirt loosened up by the
plow, such means including two transversely-
disposed conveyers, one of which is vertical
and the other of which is horizontal. The
vertical conveyer or elevator serves to carry
the dirt from the plow and to discharge the
same upon the horizontal elevator, which emp-
ties it into a road or otherwise disposes of 1t.
The vertical elevatoris preferably adjustable,
and its casing supports the plow, whereby
both of these members can be simultaneously
adjusted, in addition to which the plow has
anindependentadjustmentfor regulating the
depth of entrance of its pointinto the ground.
It will be evident, therefore, that while the
plow is carried by the casing of the vertically-
disposed elevator it has an adjustment Inde-
pendently of that of the elevator, and the
means whichregulate the positions of the ele-
vator and of the plow are within convenient
reach of the machine attendant. =

With these endsin view the invention con-
sists in the novel combination of elements
and in the construction and arrangement of
parts, which will be hereinafter fully de-
seribed and claimed.

To enable others to understand the inven-

tion, I have illustrated the preferred embodi-

ment thereof in the accompanying drawings,
forming a part of this specification, and in
which—

Figure 1 is a side elevation of a ditching-
machine constructed in accordance with my
invention. Fig. 2 i3 a longitudinal central
section of the same.

Fig. 3 is a top plan |

view. Fig. 4 is a transverse section takemn
through the elevator-casing.
tional detail of the discharge end of the sec-
ondary elevator. TFig. 6 is a front perspec-
tive view of a fragment of the primary or
hoisting conveyer disjointed for the purpose
of more clearly disclosing the construction
thereof. TFig. 7 is a detail in rear elevation
of a portion of the mechanism for adjusting
the plow. - .

Like charactersdenote like and correspond-
ing parts in each of the several figures of the
drawings. o -

The body of the vehicle is designated by
B, and it constitutes a main frame for sus-
taining the principal operating parts of the
diteching mechanism, and it includes in its
construction side beams, as 2, against the in-
ner front portions of which the shorter beams
3 extend, the two parts being secured to-
oether in some convenient manner. An aux-
iliary frame is shown at 4, it being rectangu-
lar in shape and having a guideway, herein-
after more particularly described, through
which the longitudinally - adjustable verti-
cally-disposed elevator is slidable, and this
auxiliary frame is open at its rear end and
between the side pieces thereof, and between
said side pieces and the main beams 2 the
spacing-blocks 5 are disposed, the latter be-
ing located at the back end of the body B.
To the under side of the beams 2 and 3-the
bolster 6 is secured and is connected with the
axle-block 7 through the usual fifth-wheel 3,
the axle being denoted by 9 and being con-

nected with the body of the vehicle by the

hounds 10, which are united at the frontend
and are adapted to receive the king-bolt 12,
and the rear ends of said hounds are secured.
to the heams 5. - | |
The rear axle of the vehicle is designated
by 13, and it is sustained by bearings, as 14,
secured to the opposite side pieces of the in-
ternal and auxiliary frame 4, and is provided
with traction-wheels, as 15, having the usual
widened tires. The front axle 9 is provided

| with wheels 16, adapted to turn thereon.

The rear axle is in the nature of a main or
primary driving-shaft, and it serves, when the
machineis moved forward, to furnish the nec-

essary power for operating the two conveyers,

Fig. 5 is a sec-
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which dispose of the dirt dug up by the plow
and by a colter, which is usually employed in
connection therewith. The traction-wheels
15 are loose upon the shaft or axle 18, and
they carry pawlis, as 17, conveniently pivoted
to the spokes thereof and which cobperate
with the ratchet-wheels 18, keyed or other-
wise fixed to the ends of the axle orshait 13.
Each pawl is held in engagement with the
teeth of the coacting ratchet by a bowed
spring 19, and the free ends of these springs
bear against the pawls at places between

their points and pivots for the purpose of |

holding the same in engagement with the
ratchet - teeth. The opposite ends of the
springs are bent at right angles and extend
through openings formed in the spokes of the
wheels,and they extend through eyesorloops,
as 20, secured to the spokes of the wheels at

points about midway of the fixed and free

ends of the springs. From this description
it will be seen that the vehicle can be moved
rearward without operating the main axle or
driving-shaft 13; but when the apparatus is
advanced the pawls by engaging the ratchets
asthe wheels turn servetorotate the ratchets,

whereby the axle or shaft 13 and the other
parts of the machine will be simuitaneously

driven.

The invention includes in its scope a dirt-
elevator, as E, which inecludes in 1ts construés
tion a casing consisting of the side boards or
plates 21, which sustain the two shafts of the
elevator, and the back plate 22, the lower

adges of said three casing parts being in hori-

zontal alinement, while the back plate 22,
which connects the side boards 21, 1s for-

wardly curved, as at 23, at its upper end to |

overhang the elevator K and prevent dirt,

g0 &c., from being thrown rearwardly into the

“face of the driver or upon any of the regu-

lating devices under his control. |

The plow is designated by P, and it has a
sharpened point 24, adapted to penetrate into
the earth for the purpose of digging up the
same, and the dirt being pushed upon the up-
per surface of the plow, where it is taken up
by the vertical elevator K. The plowis prel-
erably carried by the elevator-casing, and it
has side wings or flanges, as 25, through

which the pivots 26 extend, said pivots being
- seated in suitable openings formed near the |
lower ends of the side boards 21 of the ele- |

vator-casing, and said plow is provided at its

rear end with the upturned guard portion

262, to which the shank or arm 27 is secured,
said arm being bifurcated at its rear end to
receive the vertical or upright lifting-bar 28,

- which extends through the rear platform 29,

60

secured to the upper side of the body I3, at
the rear end thereof. The lifting-bar 28 and
the shank or arm 27 are connected by the
pivot 80. From the construetion deseribed
it will be evident that by lifting the bar 23
the point 24 of the plow can be lowered and

i
=|

I

| can beraised. Itisapparent thatany means

may be provided for operating the lifting-

bar 28; but I prefer toemploy the mechanism

hereinafter desecribed for this purpose.
" The shafts of the elevator E are designated

- by 31, and the upper one is extended beyond

the elevator-casingandis provided at its ends
with bevel-gears 31’, which mesh with the
bevel-gears 31" on the upper ends of the ver-
tical squared shafts 32, which shafts 52 are

provided at their lowerends with bevel-gears
32', meshing with bevel-gears 32", carried, re-

spectively, by the shafts 33 and 33". The
shafts 33 and 33’ are provided with parallel
gears 54, meshing with the idle gears 34,
which in turn mesh with the master-gears
34", secured to therear axle13. The gearing
described serves when the machine is moved
forward to operate the elevator I for raising
the dirs from the plow, and I prefer o em-
ploy the same, although it is evident that
other mechanism ecan be provided for this
purpose, as the invention is not limited in
this respect to such driving connections,
The elevator-shafts 31 earry the sprocket-
wheels 35, each shaft being provided with two
wheels, located near the opposite ends there-
of, and the peripheral socketsin said sprocket-
wheels are adapted to receive the pivols 50,

“which connect the blades or floats of the ele-

vator E, every alternate blade having an ear
37 disposed between the ears 33 upon the pre-
ceding blade or float, and through these ears
or bearing-sleeves the pivols 36 extend, where-
by a belt having a continuous surface 1s

 formed. The blades of the elevator E are pro-

vided at their ends with flanges or ofiseis 39,
bent at right angles thereto, and the flanges

7 G
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of each blade overlap those of the preceding 155

blade and are overlapped by the flanges of

the succeeding blade, whereby continuous
sidewallsareprovided,whichserveas guards.

| 1t will be understood that the pivots of the

elevator extend beyond the blades thereof,

‘and to permittheir free motion theside boards

of the casing are chambered. -
Thelifting-elevatorincludesinitsconsiruc-

tion the carrying-blades 40, which are adapt-

ed to take up the earth from the plow P, and

' these blades are located at regular intervals
around the elevatorand have ears or bearing-

sleeves 41, which are adapted to aline with
the ears 37 and 38 and are adapted fo receive
certain of the pivots, and these blades 40 are
adapted to oscillate between the side walls of
the elevator, composed of the flanges or off-
sets 39. The lifting-blades 40 are provided
with inwardly-extending arms 42, carrying
antifriction-rolls 43, peripherally grooved and
adapted to travel against the longitudinal
cam 44, The cam 44 is secured midway be-

tween the side boards 21, between the bloeks

45, through which the stay-bolts 46 extend,
said bolts passing through said side boards,
embraced at their outer ends by the nuts 47,

by depressing said lifting-bar the plow-point | which serve to hold the partsin assembled re-
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lation. The entering end of thecam 453 is
located ata point justin advance of the lower
sprocket-wheels 35, while the leaving end of
said cam is located at a point above the up-
per shaft 31, and the operation is such that
the entering in of the cam will serve to en-
gage in the grooves of the antifriction-rolis
43 as the elevator operates, thereby to throw
the blades40 outwardly at substantially right
angles to the elevator, whereby said blades
can carry the earth upwardly, and the edges
of the blades as they travel up the rear run
of the elevator are located in proximity to the
casing-plate 22, and the rear end of the cam
is such that it holds the blades 40 in proper
position, whereby such blades can sustain the
dirt thereon. Thecam islocated in the space
between the upperandlower sprocket-wheels,
and it hasthe vertical front and rear portions
44" and 44", connected by the curved lower
portion 45', which is disposed below the lower
sprocket-shaft 31, and the rear vertical por-
tion 44" of said cam is curved at its upper
end, as at 45", to extend over the top shaft
31 for the purpose of properly holding the
blades until the dirt is discharged therefrom.

As the blades 40 travel over the upper side
of the conveyer they strike the shifting de-
vice 48, disposed in their path and consisting
of a plate secured to the upper side of one of
the side boards 21 and adapted to engage the
said blades for the purpose of maintaining
them in proper position relatively to the ele-
vator. |

In connection with the elevator I provide a
combined scraper and chute 49, having the
seraping portion 50 extending into the space
between the flanges 39 and the edge of which 1s
straight and is adapted to strike the extreme
inner portion of the dirt-carrying faces of the
blades 40 and to scrape all of such dirt-carry-
ing faces assaid blades advance with the ele-
vator. The dirt of course is discharged onto
the combined seraper and chute, from whence
it can pass tothe secondaryelevator E'. The
part 49 is provided with vertical ears or lugs
51, secured in someconvenient manner tothe
forward edges of the side boards 21.

The secondary or horizontal elevator I’ is
adapted to receive dirt from the chute-plate
49 and to dispose of the same at the side of the
road,anditincludesinitsconstruction aseries
of blades, as 52, constructed like the blades of
the primary elevator and connected together
by pivots or journals 53, which travel around
the sprockets 51 on the shaft 54" and also
around the wheels 55 on the shaft 55, said
shafts being supported between the side
boards 56 of the casing, which have openings
toreceive the framework or body of the vehi-
cle. The shaft 54’ extends beyond the casing
and is provided with a bevel-gear 57, meshing

with the bevel-gear 58, secured to the shaft 55.

The shaft 55’ and the transversely-disposed
shaft 33 are sustained at their outer ends by
the double U-shaped bracket or bearing 59, se-
cured to the body of the machine and also to

oneof theside boards 56. It will be evidentby
reason of the connections described that the
elevators E and E' will be simultaneously op-

erated as the vehicle moves forward, the dirt

being taken up by the plow P and carried
therefrom by the primary elevator K and dis-
charged from the latter onto the chute-plate
49, from whence it falls onto the secondary
or horizontal elevator E', to be discharged by
the latter into the road.

A hood or guard 60 is disposed at the dis-
charge end of the secondary elevator K, and
it consists of a plate disposed between the
side boards 56 and having offsets 61 fastened
to the front edges of said side boards and
serving to control the delivery of the dirtand
preventing it from being thrown too far for-
ward by the momentum of the elevator.

The upper ends of the squared shafts 32
have journal portions 62, fitting In openings
formed in the horizontal portions of the open
upright or standard 63, the legs of which are
secured to the outer sides of the body B. The
topmost horizontal portion of this standard is
provided with a projection or hook 64, adapt-
ed to receive the loop or eye 65 at one end of
the winding cable or chain 66, The winding
cable 66 passes over the guide pulley or roller
67, supported between the branches of the in-
verted-U-shaped hanger or bearing 68, se-
cured to the under side of the upper portion
of the standard and under the pulley or roller
69, supported between the branches of the
U-shaped bearing 70, which has lateral ears
71, bent over and secured to the upper por-
tions of the side boards 21. The opposite end
of this cable is wound upon the drum or ¢yl-
inder 72, secured to the shaft 73, supported
by the vertical portion of the substantially
L-shaped uprights 74. The ratchet-wheels
75 are mounted to turn with the shaft and
drum, and they cooperate with the pawls 76,
pivoted to the hand-levers 77, which are
loosely fulerumed upon the drum-shaft 73.
The pawls 76 are held in engagement with
the teeth of the ratchet by the substautially
rectangular springs 78, secured at their rear

ends to the hand-levers 77, adjacent to the

pivots of the pawls, and the free ends of said
springs bearing against the pawls near their
points or working ends.

- The upper ends of the hand-levers are lo-
cated within reach of an operator who occu-

pies theseat 79, connected with the spring 80,
which in turn is fastened to the upperside of
the platform 29. It will be evident that by
moving the levers 77 forward the pawls 76
thereon serve to rotate the ratchet-wheels 75,
and thereby the drum 72, whereby the cable
or chain 66 will be wound on said drum for
the purpose of raising the primary elevator
E. Bydisengaging the pawlsfrom theirratch-
ots the elevator can descend by reason of its
weight, and when in the proper position it
can be locked by throwing the pawls into en-
gagement with the ratchets. The pawls are

disengaged from the ratchet by means of aux-
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iliary levers 81, carried by the main or hand } panions in the different aﬂj ustments of the

levers 77, and these auxiliary levers are sub-
stantially inverted-Y shape, one branch of
each Y being pivoted to the levers and the
other braunches thereof being jointed to the
connecting - rods 82, which are attached at
By operat-
ing the auxiliary levers S1 the pawls can be
raised out of engagement with the codperat-
ing ratchets for the purpose of hoisting or per-
mitting thelowering of the elevator. Tohoist
the elevator, one of the levers 77 will be ad-

vanced, whereby the pawl thereof will serve

to engage and rotate the rafchet 75, and con-

sequently the drum 72, backward movement

of said drum being prevented by the other |

pawl, which is in engagement with the other
ratehet, and this operation will be subse-
quently repeated with respect to the other
hand-lever when the hand-lever that is first
operated has been returned io its initial po-
sition. As the levers move rearward the
pawls of course run idly over the teeth of the
ratchets. :

The levers when in their primary position

rest against the forward of the two L-shaped !
- bearing - plates 83, which support between

them the shaft 84, to which the pinion 85 is
secured, sald pinion meshing with the rack
560, fixed to the outer surface of the lifting-
The bearing-plates 83 are seenved to
the upper side of the platform 29.
10n-shaft 54 carries the crank 87, located near

the operator’s seat 79 and by which the shaft |

54, and consequently the pinion 85, can be
rotated to either raise or lower the lifting-bar
28 for the purpose of adjusting the plow P.
The lifting-bar is guided in its vertical recip-

~ rocations by the roller 88, traveling in con-

40

50
55

60

tact therewith and rotatively supported be-
tween the bearing-plates 83. Asa means for

the plow P, in their adjusted positions I pro-
vide pawl-and-ratchet mechanism, including
the ratchet 89 and the pawl 90. The ratchet
89 1s secured to the pinion-shaft 84, said shaft
being preferably square where it isembraced
by the ratchet. The pointof the pawl is held
in engagement with the ratchet by the spring
91, the coiled end of which is secured to one
of the bearing-plates 83 and the free end of

whichis bent insubstantial U shape tostrad- |

dle the operating or rearwardly-extending
arm 92 of the pawl. DBy pressing this oper-
ating-arm 92 the point and the pawl will be
lifted clear of the ratchet, whereby the shaft
o4 can be turned to permit the lowering of
the lifting-bar 28, and consequently adjust
the plow. When the pawl is released, it is
immediately thrown into engagement with
the ratchet by the action of the spring 91,
thereby {0 firmly loek the parts.

For the purpose of holding the two pairs of
cooperating bevel-gears 31" and 31" in mesh
I provide stop devices which are adapted to
engage the gears 31", whereby the latter will
be held positively in mesh with their com-

The pin-

primary elevator, and these stop devicescon-
sist of the substantially L-shaped brackets
93, the vertical portions of which are secured
to the outer faces of the side boards 21 and
the horizontal portions of whiech have ecircu-

lar openings 94, through which the hubs of

the bevel-gears 31 pass, so that said horizon-
tal portions of the brackets can engage the
upper faces of the two bevel-gears 31" to hold
them in proper relation with their mates, it
being understood that the sqguared shafts 32
are not raised and lowered with the elevator.

A pair of braces are shown at 95, these be-
ing diagonally disposed and the upper ends
thereof being secured to the inside of the up-

| right or standard 63 and the lower ends of
‘said braces being secured to the short beams

3, thereby strengthening the support for the
elevator and connected parts. The driver’s
platform is denoted by 96, and it is fastened
to the upper side of the body B, near the front
end thereof, and is notched or recessed, as at
97, to receive the lower ends of the diagonal
braces 95.

In connection with the plow P, I provide a
rolling colter ¢, which serves to loosen up the

earih 80 as to ald the plow, and this colfer is
secured to the carrier 99, which in turn is fas-

- tened, as at 99/, to the lower ends of the side
| boards 21, and it being understood that the

colter 18 elevated and lowered with the pri-
mary elevator K.

A series of guide-blocks 100 is secured be-
tween the opposite longitudinal side members
of the auxiliary frame, and they are substan-
tially right-angular in ceross-section and con-
stitute guides for receiving the side boards
21 of the elevator-casing, whereby the ele-
vator will be maintained in ihe proper ver-

_ _ | tical position as it is raised and lowered.
locking the lifting-bar 28, and consequently |

The driver’s seat is denoted by 101, and it
is secured to the spring 102, the lower end of

which is fastened to the platform 96.

Changes in the form, proportion, size, and
the minor defails of econstruction within the
scope of the appended claims may be resorted
to without departing from the spirit or sacri-
ficing any of the advantages of thisinvention.

- Having thus described the invention, what
1 claim is— |

1.. In a ditching-machine, the combination
with an elevator, of a plow having side wings
or flanges pivotally connected with the eleva-
tor, and means independent of the elevator
movably connected to and adapted to turn

' the plow upon.its pivotal support, substan-

tially as and for the purpose described.

2. In g ditehing-machine, the combination
with an adjustable elevator and a plow hav-
ing side flanges or wings pivotally connected

‘with the elevatorat anintermediate point and
simultaneously elevated and turned upon its

pivotal support when adjusting the elevator,
of means independent of the elevator mov-
ably attached to and adapted for adjusting

| the plow to compensate for the variation of
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piteh of the plolw.due to the vertical adjust-

ment of the elevator, substantially as de-

scribed. ~

3. In a ditching-machkine, the combination
with an elevator and mtans for adjusting the
elevator vertically, of a plow having side
flanges or wings pivoted at an intermediate
point to the said elevator, a bar or analogous
support pivotally connected with the plow re-
mote from its pivotal connection with the ele-
vator, and means for adjusting the said bar
vertically, as and for the purpose set forth.

4. In a ditehing-machine, the combination
with a casing open at its lower end and pro-
vided with an elevator, of a plow closing the
lower end of the casing and attached thereto
and having upturned side walls embracing
the sides of the said casing and having its
rear end curved upwardly to conform to the
path of travel of the lower end portion of the
elevator, substantially as and for the purpose
descubed |

5. In a diteching-machine, the combination
with an elevator and a plow, of independent
means for adjusting the elevator and plow,
and a colter to act jointly with the plow and
attached to and movable with the elevator in-
dependently of said plow, substantially as de-
seribed.

6. In a ditching-mmachine, the combination
with an elevator, means for adjusting the ele-
vator vertically, and a colter located Iin ad-
vance of the elevator and attached thereto
and movable vertically therewith, of a plow
pivotally connected with the elevatm and lo-

cated in the rear of the said colter, and means

independent of the elevator for tar ning the
plow upon its pivotal connection with the ele-
vator, substantially as set forth.

7. In a ditching-machine, the combination
of a vertically-adjustable elevator and a plow
having side flanges or wings pivotally at-
tached to the lower end of the elevator, the
said side flanges or wings belng at an eleva-
tion above the lower extremity of said eleva-
tor, a vertically-arranged rack-bar pivotally

connected with an arm of the plow, a guide

~ fordirecting therack-barinitsvertical move-

50

55

6o

ments, a shaft provided with a pinion inter-

meshing with the teeth of the rack-bar for
moving it verlically, and means for holding
the shaft in an adjusted position, substan-

tially as deseribed.
8. In a ditching-machine, the combination

with an elevator and its casing the latter be-.

ing supported for adjustable mevement, of a
plow, means for adjusting the plow, a stand-
ard having a hook, a winding cable connected
with said hook, a winding-drum adapted to
receive said cable, a guide for the cable con-
nected with the casing, and means for turn-
ing said drum, substantially as described.

9 In a d1tchmn~-machme, the combination
with an elevator and its casing the latter be-
ing supported for adjustable movement, of a
plow, means for adjusting the plow, a stand—
ard having a hook, a winding cable connected

[ with suid hook; a winding-drum adapted to

et

receive said cable, a guide for the cable con- -

nected with the casing, a shaft carrying said
drum, a ratchet on said shaft, a main or hand
lever loosely carried by the shaft, an auxil-
iary lever earried by said main or hand lever,

and a pawl connected with said auxiliary le—
ver and adapted to engage said ratchet sub-

stantially as descrlbed
10. In aditching-machine, the combination

with an adjustable elevator and its casing, of
a plow, a standard having a hook, a winding
cable connected with saad hook a,nd also mth
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said casing, a winding-dram adapted to re-

ceive said cable, a shaft supporting said drum,
ratchets carried at opposite ends of the shaft
and rotative with the drum, hand-levers
loosely carried by the shaft and provided with
pawls adapted to engage the ratchets, and
means on said hand-levers for operating the
pawls, substantially as described.

11. In aditching-machine, the combination
with an ad Justable elevator ELIld its casing the
latter being longitudinally adjustable, a plow
connected with the casing, independent mech-
anisms for adjusting the casing and plow, a
second elevator in position to receive dirt
from the first-mentioned elevator, and a hood
located at the discharge end of the second

elevator and adapted to control the discharge

of dirt, substantially as described.
12. In a ditching-machine, the combination

with a primary elevator and its casing in-

cluding two side boards, of a plow, a second

el_evatm in position to receive dirt from the
first - mentioned elevator, and a combined
scraper and chute opemtmﬂ* in connection
with the primary elevator, and serving to
scrape the dirt from the bla,des of said pri-
mary elevator and to direct the same onto
the secondary elevator, substantially as de-
scribed.

13. Inaditching-machine, the combination
with a primary elevator and its casing in-
cluding two side boards, of a plow, a second
elevator in position fo receive dirt from the
first - mentioned elevator, and a combined

| seraper and chute opemmnﬂ' in connection

with the primary elevator, and serving to
scrape the dirt from the blades of said pri-—
mary elevator and to direct the same onto
the seconda,ry elevator, a series of bladeson
the primary elevator ha,vmg' inwardly-extend-
ing arms and adapted to lift the dirt from the
plow and a cam secured between the walls
of the casing and adapted to engage said 1n-
wardly-extending arms, subst&ntlally as de-
seribed.

14. In a ditching-machine, the eombmatlon
with a primary elev&tor and its casing in-
cluding two side boards, of a plow, a second
eleva,tor in position to receive dirt from the

first - mentioned elevator, and a combined

scraper and chute operating in connection
with the primary elevator, and serving to
scrape the dirt from the blades of said pri-
mary elevator and to direct the same onto

sle
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the primaryelevatorhavinginwardly-extend-

5

10

20

ing arms and adapted toliftthe dirt from the |

plow, a cam secured between the walls of the
casing and adapted to engage said inwardly-
e'attendmﬂ* arins, 4, cembmed scraper. and chute

operable in connection with the primary ele-

vator, and a shifting device for the blades of
the latterlocated to the rearof said combined
scraperand chute, substantially as described.
16, Ina dttchmﬂ'-m%ehme the combination
with means for 1003@1111:1&* and lifting the dirt,
of an elevator su ppmhed at its upper and
lower ends upon sprockei-shafts, and a cam

comprising front and rear vertical portions,

and a lower curved portion, the latter ex-

tending beneath the lower spreeket-sbaft, and |

the rear vertical portion extending over the
upper sprocket-shaft and the fmnt vertical |
portion terminating a distance below the up-;
persprocket-shaft,sabstantially asdescrived.

the secondary elevator, a series of blades on |

el ey

640,812

16. In a ditching-machine in combination
with means forloosening and lifting the earth,
an elevaltor comprising a connected series of
blades having inwardly-extending arms, up-
per and lower sprocket-shafts supporting the
elevator, and acam comprisingalower curved
portion exten ding beneath the lower sprocket-
shaft, a front vertical portion terminating a
distance below the upper sprocket-shaft &11(1
curving rearwardly and a rear vertical por-

fion h&ving its upper end curving over sald

upper sprocket-shaft, substantially as set
forth.

In testimony that I claim the fmeﬂ‘mnﬂ' as
my own I have hereto affixed my swnatme in
the presence of two witnesses.

M. A. RICHARDBSON.

. Witnesses:
U. A. NOBLE,
R. M. HivLL.
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