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To all whom it may concern:

Be it known that I, HErRBERT W ELLINGTON

SARGENT, a citizen of the United States. re-

siding near Fonda, in the county of Pocahon-

tas and State of Towa, have invented a new
and Improved Dltchmo' Machine, of which
the following is a full clear and exact de-
scription. -

. The mventmn relates partwularly to a self-
- propelled ditching-machine, although various
of its features are apphcable to dltchlnw-ma-
chines of other types, as will be apparent.

In its preferred embodiment the invention

comprises a wheeled frame mounting a cut-

. ting and elevating mechanism, so that these

parts may be Vertwa,lly adjusted the cutter
turning on a vertical axis and being adapted
to extend into the ditch and cut away the

earth, while the elevator, acting behind the

cutter, takes up the earth thus dlslodged and
disposes of the same, discharging it either at

- one side of the ditch or back into the ditch in

the rear of the machine, the latter adjustment

being employed in case that drain or sewer

pipes are being laid directly behind the appa-
ratus. The depth at which the ditch 1s dug
may be regulated both by the vertical adjust-
ment of the cutter and by the adjustment of
a shoe which follows the plow at the base of
the cutter and may be operated effectually to
control the position of the cutting apparatus.
- The apparatus is driven when at work by
a peculiar low-speed gear, and when the ap-
paratus is not at work but is being propelled
from one point to. another, a hlo'h—speed gear
may be thrown in, so as to increase the Speed
of the apparatus. - |
Referenceis had to the accompanying draw-
‘1ngs, which illustrate as an example the pre-
ferred embodiment of my inventive idea, In

which drawings hlze fioures of reference in-

dicate like parts in the several views, and in
which-—

Figure 1 1s planmew-of the complete ma--
Fig. 21saside elevation thereof, show-

chine.

ing the machine at work'in a ditch. E‘w* 3 18
an enla,r'cred vertical section showing the cut-
ter with 1 its plow ‘and shoe and the elevating
devices in operative adjustment.

drive Fig. 5 is an enlarged Sectlonal view
of the reversmg—geal Fw 6 is an enlarged

- sectional view of the front portion of the frame

of the apparatus, showing the front or steer-
ing axle insection. Kig. 71is anenlarged sec-
tional view essentially on the line 7 7 of Fig.

line 10 10 of Fig. 9.

ter, showing the axial shaft in section.

| ployed for driving the apparatus.

Fig. 41san
enlarged sectional view of the diﬁerential-

3. Fw 8 1S an enla,ro'ed sectwnal view essen-- -
tially on the line 8 8 of Fig. 3. TFig. 9isan

enlarged front elevation of one of the buckets
of the elevator. Fig. 10 is a section on the
Fig. 11 is a fragmen-
tary plan view of the.bottom part of the cut-
Kig.

12 is a detail section on the line 12 12 of Fig.
2. Fig. 13 is a detail section on the line 13

13 of FIO‘ 9.  Tig. 14 is a detail plan view of

the link for mounting certain of the shafts
employed in driving the cutting and elevating
apparatus. Fig. 15 1 is a 1educed fraq*menmrv

view showing an adjustable brace for the cut-

ting and elemtmw apparatus to hold the same
I‘Iﬁ‘ld particular ly when the apparatus is em-

'ploved in digging ditches of comparatively

oreat depth; and Fig. 16 is a detml section on

| the line 16 16 of FIO‘

The frame 20 of the apparatus may be of
any desired design. As-here shown, itis rec-
tangular in general form, having a front ex-

| tension 20?% and said frame is adapted to carry

water and oil tanks for furnishing the fuel
and cooling-water to an internal-combustion
engine, which 1s the means preferably em- -

A rear
axle 21 is suitably secured to the frame and

carries the broad - faced traction - wheels 22..
The front axle 23 (see Fig. 6) is spliced to in-

close the front section 20* of the frameé, and
sald frame 1s at this point braced by a bolster B
24, carrying a king-bolt 25, whereby the front
axle is mounted to swing on the frame, turn-
ing the front or pilot Wheels 26, and'thereby |
steering the vehicle. Connected with theend
portion of the axle 23 are cables 27, which
pass overadrum 28. Said drum hasa worm-
ogear 29 attached, and meshed therewith is a
worm. 30, carrled on a shaft 31 su1tably]our-
naled in the frame and extendmﬂ' rearward,
The rear end of said shaft carries a hand-
wheel 32, facilitating the manual rotation of
the shaft and in this way the ditching - ma-
chine may be steered as it is being propelled

over the ground. The engine 33 may be of .

any type desired and, as hereshown 1s mount-
ed on the front part of the frameé. The en-
gine - shaft 34 extends longitudinally of the

machine rearward from the engine and (see
Fig. 5) has fixed thereto two internal clutch-
cones 35, coacting with which are correspond-
ing clutch-cones 36, loose on the engine-shaft
and suitably connected with miter-pinions 37.

‘The pinions 37 and cones 36 are adapted to be -
f slid on the engine:—-»shaft 34, soas to alternatel_y-. |

R
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engage the cones 36 with the corresponding
cones 35 and 1n this manner to impart rotary
movement to the pinions in opposite direc-
tions, one pinion being active,while the other
is inactive. This shifting of the cones and
gears 1s effected by a sliding frame 38, hav-
ing forks 39 engaged with the gearsand con-
nected to a link 40 and hand-crank 41, facili-
tating the manual adjustment of said parts.
The gears 37 are adapted alternately to mesh
with a miter crown-gear 42, carried faston a
transverse shaft 43, whichisrevolubly mount-
ed in the frame. This shaft 43 may there-

fore be driven in either direction by a proper

adjustment of the transmission-gear above
described, and from said shaft 43 is taken the
power for driving the machine and also for
driving the ditching devices. |

The shaft 43 has a gear 44 meshing with cor-
responding gear 45 on a shaft 46, revolubly
mounted in the frame just rearward of and
parallel with the shaft 43. A miter-gear 47
on the shaft 46 meshes with a corresponding
gear 43 on arevoluble shaft 49, which extends
longitudinally of the machine. A shaft 50 is
mounted longitudinally in the machine and is
driven from the shaft 49 through the medium
of gears 51 of any suitable type. Both the
shatfts 49 and 50 are employed for transmit-
ting the driving movement to the rear axle,
the shaft 49 transmitting at a high speed and
the shaft 50 at a low speed. This is effected
by a beveled gear 52 on the shaft 49 and a
worm 53 on the shaft 50. The beveled gear
52 (see Fig. 4) is loose on the shatt 49 and is
formed with a clutch-face 58, coacting with a
clutch-collar 54, splined on the shaft. Said
collar is actuated by a suitable hand-iever 55
and may be moved in and out of engagement
with the clutch-face 58, so as to render the
gear 52 Tast or loose on 1ts shaft, as desired.
The said gear meshes with a circular series of
miter-gear teeth 56, formed on a wheel 57.
The worm-wheel 53 meshes with worm-teeth
59, formed on the periphery of said wheel 57.
The worm 53 may be provided with any suit-
able devicefor rendering it active or inactive,
as desired. As here shown, (see Figs. 1, 2. 4,
and 16,) this purpose is effected by fitting the
- worm 53 to slide on a feather 50* on the shaft
50 and providing the worm with & forked
rod 53°, operative by a lever 53¢. The worm
- 18 held from sliding on the shaft by a remov-
able pin 53", (Bestshownin Fig. 16.) When
1t 1s desired to render the worm inactive, the
pin 53" 1s withdrawn, and by pressure on the
lever 53° aided by revolution of the shaft 50
in the correct direction, the worm will be
caused to screw out of engagement with the

worm-wheel, and when it is desired to render

the worm active the pressure on the lever
53° and the direction of revolution of the shatt
50 should be reversed and the worm allowed
to screw 1tself into mesh with the worm-

wheel, after which the worm may be locked .

by the pin 53% Now it is clear that by
throwing out the gear 52 and turning the worm
53 a slow movement will be imparted to the
wheel 57, and upon reversing the action of
these gears a relatively high speed will be
imparted to said wheel 57. The wheel 57
forms part of a differential drive, said wheel
being centrally recessed to carry pinions 60
of said gear. These pinions mesh with the
side gears 61, one of which gears is keyed to
a drive-shaft 62, revolubly mounted in the
frame, and the other of which gears has an
extended hub 63 fastened to a pinion 64, loose
on the shaft 62. The shaft 62 also mounts
loosely the wheel 57, and said shaft extends
transversely in the frame from one side to the
other thereof, the pinion 64 meshing with a
spur-gear 65, fastened to the rim of one of
the driving-wheels, and the other end of the
shaft 62 carrying a pinion 66, in mesh with a
corresponaing spur 67, fastened to the rim of
the other driving-wheel. .

Mounted on each side of the frame 20 is a
vertically-extending guide-heam 68. Prefer-
ably these beams (see Figs. 12 and 13) arc
formed of channel-iron and carry at their top
a cross-beam 69, to which guvs 70 are suit-
ably connected, these guys being four in num-
ber, extending two forward and two rearward
and being fastened at their lower ends to the
respective corners of the main part 20 of the
frame. BSald guide-beams 68 serve to guide
the framing of the cutting and elevating ap-
paratus, and this framing comprises (see Figs.
2 and T) vertically-extending side shields 71,
sultable walls 72 forming vertical guideways
respectively receiving the beams 68, side and
rear walls 73 and 74 forming the elevatine-
housing, and shields 75 projecting rearward
from the elevator-housing and adapted to en-
ter the trench to support the side walls there-
of. Inworking withsoft soil extension-plates
may be attached to the side shields 75 to ex-
tend the same any desired length rearward,
and these may be braced against each other to
prevent their collapse, as will be fully under-
stood. The whole of the said frame for
mounting the cutting and elevating appara-
ratus 1s secured rigidly together, and the
guide-beams 68 and guideways 72 are mount-
ed to slide freely up and down, so as to pro-
ject the cutting apparatus any distance into
the earth or to raise the same clear of the
eartll, so as to permit the movement of the
machine from one point to another. To re-
lieve friction between the parts 68 and 72, con-
tact-rollers 68" and 72*may be provided. (See
Eigs. 2, 12, and 18.) 'When the ditching de-
vicesare not at work, thisraisingand lowering
movement 1s effected by means of racks 76,
attached to the ditching-frame at openings
within the guideways 72, the channel-iron
beams 68 receiving the racks. Meshed with

sald racks are gears 77, which extend through
openings 1n the guide-beams 68 and are car-
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" housing.
olubly epemted through ashaft 98, attached to.
the screw. and mounted on its upper end 99,
- projecting rearward from the elevator -hous-
“ing. Any desired device may be provided

'-"7'96,2_5’-7 | . | o 3

ried, respectively, on revoluble shafts 78,

mounted at each side of the frame 20 and ex-
tending forward.

transverse shaft 80.  This shaft is revolubly

- mounted in the frame and has fastened to one

end a worm-wheel 81, wherewith is meshed a

‘worm 82, carried on an inclined shaft 83, suit-

ably mournted on the frame and having at 1ts
rear end a hand-wheel 84, facilitating 1ts man-
nal rotation. By this device rotary move-
ment may be imparted to the gears 77 and

said gears caused to raise or lewer the cutting

and elevetmg mechanism, as may be. deswed
As best shown in Fig. 8, the rear wall T4

of the elevator- housing is extended forward

to form.a. boot 85, the front end of which car-

ries a. downwerdlv-melmed plow 86. Fas-
tened in said plow and partly sustained thereby }
is a vertical shatt 37, the upper end of which .
is sustained in a frame- plate 88, projecting |
- forward from the elevator-housing.
ter comprises spiroform blades 89, which give .
the cutter as a whole a CVllIldI"lC form “and

which are turned in at their lower ends to
fasten to the spider 90 loosely on the shaft

87 and at their upper ends to a gear-plate 91, |

also loosely mounted on the shaft 87. Fas-

“tened to the blades 89 and turning therewith

are conical tables 92, which loosely encircle

the shaft 87 and serve the double function of-

bracing the cuttin w—bl&dee 89 and of forming

supports for the earth dislod ged by the blades.

Coacting with the tables 92 are scrapers 93,
which are sustained immecvably by a shaft ]7

and which lie over the respective tables, so as
to-cause the dirt eollected on the tables to be -
dislodged therefrom at the rear side of the

cutter in position to be engaged by the ele-
vator-bucket, to be heremetter fully set forth.
- Pivoted to the under side of the boot 85 and

rearward of the plow 86 is a shoe 94, ‘which
18 preferably convex form on 1ts bottom and

~which is adapted to run along the bottom of

the diteh -or trench. Said shoe has joined

thereto a fork 95, loosely connected with a
screw 96, working in a stationary nut 97, at-

tached to the rear wall 74 of the elevater-
The screw 97 is adapted to be rev-

for turning the shaft 98—forexample,a clutch-
collar 100 may be provided with devices for

adjustably fixing it to the shaft 98 at various
- points along the length of the shaft and a

coacting clutch -arm 101 employed, so that a
turning movement in either direction may be

1mperted to the screw 96, and thereby the rear

‘portion of the shoe may be raised or lowered.
By raising the shoe the plow 86 is permitted
- togo deeper into the earth, and thus the depth

of the ditch is increased, and by lowering the

rear end of the shoe a reverse action is ob- |

“a

(See Fig. 1.) The shafts
8 are eonnected by miter-gearing 79 with a

The cut-

| tained. It is in this manner that the depth
at which the cutting apparatus works may

be regulated during the ditching operation.
Mounted in the upper and lower ends of the
elevator frame or housing are revoluble shafts

102 and 108, carrying the sprocket-wheels 104 -

of the elevator, which comprises in addition

chains 105, cross-rods 106, (see Figs. 9 and
10.,) bucket sides 107. and bucket-bottoms 108.

U-shaped in =

The bucket sides are essentially _
form and are pivotally mounted on the cross-

rods, the outer walls of the buckets being arc-

shaped, and the bottoms 108 are separate from

the buckets and are loosely mounted on the

rod-106 between the side walls of the buckets.
Within the elevator-housing 1s a guide 109,
suitably sustained and hawno' a vertical front

wall, as shown. Against this wallthe buckets -
lie When moving upward as indicated by the
arrow in Fig. 3, and said wall causes the bot- =~ _
toms 108 to lie in their proper or active po- '

sition, holding the earth in the elevator-buck-

ets. At its upper part, however, the guide
109.1s formed with a slot 110, ellowmcr the

bodies 107 of the buckets to fall f.erward

‘while holding in rearward position the bot-
toms 108. Ai'ter passing the slot 110 the bodies .
and bottoms of the buckets fall rearward, as
‘indicated by the broken lines in Fig. 3.
relative movement between the bueket bodies

‘T‘hle

and bottoms causes the earth to be ejected
from the buckets. Atitslower end the guide

1109 s formed with slots 111, which allow the
“bucket-bodies 107 to swing slightly rearward

preparatory to- becrmmncr their upward and
earth - receiving movement. The guide 109

and the rear wall T4 of the elevator-h0u31n0"_
have forwardly-curved portions 112.and 113

at the upper part of the elevator, forming
thereby a space receiving the front end of a

conveyer, which 1s sustamed in frame-pleces
114, projecting rearward from the elevator-
houemg, and which comprises shafts 115,

sprocket-wheels 116, chains 117, and lags 118,

which may be of any desired form. The :
“earth as it is discharged from the buckets

falls on this conveyer end 18 moved rearward
thereby, the conveyer in turn discharging

upon a chute 119, which is adjustably mount-
ed by a leg 120, carried on a hanger 121, sus-

tained from th_e;fra,me-p‘ieeeell&. This chute

119 may be adjustable to discharge rearward
into the trench, covering the pipes which have

been laid therem or it, may be turned sidewise
to deliver the earth at one side of the trench.
As the machine advances through the earth,
therefore, a rotary cutter disehargee the eoil‘

and forms the trench, the plow 86 cutting the.
‘earth at the bottom of the trench and the
depth being regulated by the shoe 94, as ex~
plained. The ee,rth dislodged from the cutter |

is thrown rearward into the elevator, which
raises the same and discharges it upon the con-

veyer, which disposes of the earth, as will be.
understood from the foregoing description. .
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The gearing for driving the cutting, ele-
vating, and conveying devices has for its prinie
mover a sprocket 129, loose on the shaft 48
and formed with a clutch-face 123, coacting
with a corresponding face 124 on.the gear. 42.

125 indicates any desired device for manu- |

ally shifting parts 122 and 123 to connect or
disconnect the sprocket with or from the gear
492. Said sprocket 122 has a chain 126 run-
ning over it and over a sprocket 127, mounted
on a shaft 128. The shaft 128 is journaled at

the upper ends of arms 129, which extend
vertically and are mounted at their lower

ends to swing around a transverse axis coinci-
dent to that of the gear 122. (See Figs. 2 and
5.) Mounted to turn around the axis of the
shatt 128 and connected with the sprocket 127
1s a sprocket 130, over which runs a chain 131,
extending rearward to and around a sprocket
132, fastened on a transverse shaft 133. revo-
lubly mounted in boxes 134, fastened to the
frame-plate 88, before described. Connected
loosely with the shaft 133 is a link 135, (see
Figs. 2 and 14,) the forked ends of which re-
spectively embrace sprocket 132 and sprock-
ets 127 and 130, and the forward end of which
link 1s loosely connected with the shaft 1928.
In this manner the shaft 133 is revolubly
driven irrespective of the vertical adjustment
of the cutter and elevator framing, the arms
129 swinging forward or backward through
the action of the link 135, according to the
vertical adjustment of thesaid framing. The
sald shaft 133 carries a miter-gear 136 in
mesh with the gear-plate 91, whereby the
gear-plate 91 (see Fig. 3) operates to impart
to the cutter its characteristic rotary move-
ment. The shaft 133 also carries a sprocket
137, (see Fig. 3,) over which runs a chain 138,
extending rearward to and around a sprocket
139, mounted on the shaft 103, whereby to
drive the elevator. Said shaft 103 carries at
its right-hand end, opposite the sprocket 139,
a sprocket 140. Over this sprocket a chain
141 extends, this chain driving a sprocket
142, fast to the inner shaft 115 of the conveyer,
thus driving the conveyer.

~Fig. 15 shows the manner of bracing the
lower end of the cutter and elevator frame to
prevent undue strain on the parts during the
ditching operation. This bracing device is
particularly useful when ditches of relatively
great depths are being dug, since at this time
the strain on the parts is greatest. Brace-
beams 143 have at their rear ends one or more
hooks 144, adapted to effect an adjustable en-
gagement between the brace-beams and the
rear end of the frame 20. The brace-beams
extend downward and forward into the ditch
and have rollers 145 at their front ends en-
gaged with the rear walls 74 of the elevator
framing or housing. The front ends of the

beams 144 are held in position by supporting-
rods 146, pivotally joined to the beams and
extending upward to the frame 20, said rods

spirit and scope thereof.
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being provided with hooks 147, enabling them
to be adjustably engaged with the said beams
of the frame 20.

The organized operation of the apparatus
may be traced as follows: When the machine
1S to be transported from place to place, the
cutting and elevating devices are raised so
that the plow and shoe will clear the earth,
the clutch-faces 128 and 124 are disconnected,
and the gear 52 is thrown into action. The
engine may then be started, and by the trans-
mission mechanism illustrated in Fig. 5 the
machine may be propelled forward or baclk-
ward and through the proper operation of
the hand - wheel 32 effectively steered. To
employ the machine for ditching, the gear 52
should be rendered inactive and the worm 53
thrown into action, thus imparting a rela-
tively slow speed to the machine. The cut-
ting and elevating devices should then be low-
ered into engagement with the earth through
the operation of the hand-wheel 84, and upon
the inactivity of the plow the cutter will oradu-
ally descend into the earth, the machine ad-
vancing meanwhile under the action of the
worm 53.  When the desired depth has been
reached, operation of the hand - wheel 84
should be arrested and the further vertical
movement of the cutting devices controlled
entirely by the shoe 94 in the manner above
set forth. A single operator may conven-
lently stand on a platform 148, arranged at
the left-hand side of the machine with the va-
rious controlling parts adjacent thereto, as
illustrated in Fig. 1. One or more sights
149 (see Fig. 1) may be connected with the
cutting and elevating devices and these sights
employed in connection with marks placed
along the range in which the ditch is to be
formed, so that in this manner not only may
the apparatus be propelled overits true course,
but also the ditch may be dug withits bhottom
on a true level irrespective of unevenness in
the surface of the earth, this being effected
by raising or lowering the cutting apparatus
following the decline or rise in the surface of
the earth. In cases where the ditch or trench
1s to be employed for the reception of a pipe-
line the pipe may be laid dircctly behind the
machine and the chute 119 arranged to de-
[iver the earth back into the trench, thus com-
pleting the pipe-line as the trench is formed.
In other cases where an open trench is de-
sired the earth may be thrown sidewise by
the proper adjustment of the chute.

Various changes in the form, proportions,
and minor details of my invention may he re-
sorted to at will without departing from the
Hence 1 consider
myself entitled to all such variations as may
lie within the terms of my claims.

Having thus described my invention, 1 claim
as new and desire tosecure by Letters Patent—

1. In a ditching-machine, the combination
with a framing adapted to be moved over the
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ground, of a cutter ‘means for adjustably |

mountmg the same on the frame, a plow at
- the lower end of the cutter and an adjustable
shoe following the plow.

2. In a dltchlno'-machlne, the combmatlon
with a frame adapted to be moved over the
oround, of a cutter, an elevator adapted to
receive 'the earth from the cutter, means for
adjustably mounting the elevator and cutter
on the framing, a plOW at the lower end of

the cutter, and an adjustable shoe follawmﬂ'_ '

the plow. -

3. In a ditching-machine, the combmatlon
with a framing adapted to be moved over the
oround, of a cutter adjustably mounted on the

frammg, a shoe adjustably mounted at the

lower end of the cutter, and means for ad-
- Justing the shoe and operating the cutter.
4. In a ditching-machine, the combination
with a framing ada,pted to be moved over the
oround, of a housmof vertically adjusted on

 the framing, a cutter “and elevator mounted in

the housing, and means for operating the cut-
ter and elevator. -

5. In a dltchmo‘-ma,chme, the combmatlon
~ with a framing adapted to be moved over the
. ground, of a- housmﬁ' vertically adjusted on
the framlnfr a cutter and elevator mounted 1n

the housmg, means for operating the cutter |
“and elevator, and a plow mounted at the lower

end of the cutter
6. In a ditching-machine, the combination

W1th a framing ada,pted to -be moved over the
oround, of a housmo’ vertically adjusted on

the frammo' a cutter and elevator mounted in
the housmg., means for operating the cutter

and elevator, a plow mounted at the lower end .
~ of the cutter, a shoe adjustably mounted at
the lower end of the cutter behind the plow, |

and means for adjusting the shoe.

7. In a ditching-machine, the corhbmatlon-

. with a framing adapted to be moved over the

oround, of a cutter, means for mounting the

same Vertlcally ad]ustable on the frame a
downwardly-inclined plow at the. lower end of
the cutter, and an adjustable shoe followmn'
the plow.

8. In a dltchmmmachme the combmatwn

with a framing a,dapted to be moved over the .
oround, of a cutter, means for mounting the |-

same Vertwally ad;]ustable on the frame,.

downwardly-inclined plow at the lower end of

the cutter, a shoe having its frontend pivoted
rearward of the-plow whereby to permit ver-

tical adjustment of the rear end of the shoe,

and means for effecting’ said vertical ELdJDSt—
ment of the shoe.

9. In a d1tch1n0*—machlne, the c()mbma,tlon

with a framing adapted to be moved over the
“ground, of - a cutter, means for adjustably

'mountmco‘ the cutter on the frame, and devices
for operatwely driving the cutter irrespec-
tive of its adjusting movement sald devices
- comprising a rotary prime mover
frame., an arm swinging on the frame around

on. the

S

an a,xi_é coincident to that of the rotation of
the prime mover, a link pivotally connecting

the free end of the arm with the means for
‘mounting the cutter, and gear elements ex-
tending from the prime mover to the cutter,

sald gear elements including parts turning

around the centers of the pivots between the

arm and link, and the link and cutter mount—
51110' means. . -

In aditchin G'-machme the combination
W1th a Traming &dapted to be moved over the

oround, of a cutter, means for adjustably
‘mounting the cutter on the frame, devices for =

operatively driving the cutter irrespective of
its adjusting movement, said devices compris-
ing a rotarv prime mover on the frame, an
arm swinging on-the frame around an axis

|. coincident to that of the rotation of the prime

mover, a link pivotally connecting the free

end of the arm with the means for mounting
‘the cutter, and gear elements extending from

the prime mover to the cutter, said gear ele-

ments including parts turning around the
centers.of the pivots between “the arm and
link, and the link and cutter mounting means,

an elemtor mounted to be adjusted with the

cutter, and means for driving ‘the. elevator
from a driving element ot the cutter.

11. In a ditching-machine, the combination
with a framing, of a cutter supported there-

| on a,nd comprising a group of spiroform

blades in cylindric relation to each other to
form a cylindric cutter, and means for revo-

‘blades in cylindric relation to each other to.

_lublV driving said blades

12. Ina dltchmcr-machme, the combmatmn -
with a framing, of a cutter supported there-
on and comprlsmﬁ' a group of spiroform

form a cylindric cutter, and means for revo-

lubly driving - said blades the blades being

mounted to turn around a Vertlcal ax1S. .
13 A cutter for ditching- machines, com-

prising a group . of spir oform blades in cylm-
~dric relation to each other to form a cylindric
-_cutter

14. A cutter for dltchmor machines, com-
prlsmo* a group of blades formmcr an open

cylinder, and a table lying within said cyhn—

der and connected to said blades.. -
15. A catter for ditching-machines, com-

.pI‘lSlnﬁ' a group of blades forming an open

“cylinder, a table lying within said cylinder

and fastened to said blades, means for revo-

lubly mounting the blades and table, and a

pl—

stationary scraper coacting with the table.
16. Ina dltchmﬂr-machme the combination

| with a framing adapted to be moved over the
ground, of a shaft supported on the frame, a

oroup of cutter-blades mounted to turn around
the shaft, means for driving said blades, a

table located within the group of blades and-

attached thereto and turning around the shaft,
and a scraper attached to the sh&ft and bear-l

ing on the table.

17 In a d1tchmd—mach1ne, the combmatmn |
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with a framing adapted to be moved over the
ground, of a rotary cutter mounted on the
frame and comprising a group of blades in
essentially cylindric relation, a table lying
within the group of blades and fastened there-
to, a stationary scraper coacting with the
table to throw the earth off the same, an ele-
vator located rearward of the cutter and re-
celving the earth therefrom, and means for
driving the cutter and elevator.

18. Ina ditching-machine, the combination
with a framing, of a cutter, an elevator adapt-
ed to receive the earth from the cutter, a con-
veyer adapted to receive the earth from the

elevator, and means for mounting and driv-

ing the cutter, elevator and conveyer, all of
said parts being mounted on the frame to be
vertically adjustable thereon.

19. Anelevator comprising an endless belt,
bucket - bodies pivotally mounted thereon,
bucket - bottoms pivotally mounted thereon,
and means for causing a relative movement
between the bucket bodies and bottoms, said
means comprising a guide having slots there-
in adapted to receive parts of the bucket-
bodies,

20. Ina ditching-machine, the combination
of an adjustable cutter, a plow in connection
with the lower part therecof and adapted to run
1n the bottom of the ditch, and an acdjustable
shoe rearward of the plow and havin® connec-

tion with the plow and cutter, and also adapted.

to run 1n the bottom of the ditch for the pur-
pose specified.

21. Inaditching-machine, the combination
of an adjustable cutter, a plow at the lower
portion thereof and adapted torun in the bot-
tom of the ditch, a shoe rearward of and piv-
otally connected with the plow, and means for
adjusting the shoe around the pivot, the shoe
being also adapted to run in the bottom of the
ditch.

22. Inaditching-machine, the combination
of an adjustable cutter, and an adjustable shoe
1n connection with the lower part of the cutter
and adapted to run in the bottom of the diteh
tor the purpose specified.

23. In aditching-machine, the combination
of an adjustable cutter, a shoe located rear-
ward of the cutter and having a pivotal con-
nection therewith, the shoe being adapted to
run in the bottom of the ditch, and means for
adjusting the shoe around the pivot.

24. A cutter for ditching-machines com-
prising a group of spirally-disposed blades in
essentlally cylindric relation, means connect-
1ng the ends of the blades together, and means

for revolubly mounting the blades and said
connecting means.

20. A cutter for ditching-machines com-
prising a group of spirally-disposed blades,
means connecting the ends of said blades to-
gether, and means for revolubly mounti ne the
blades and said connecting means.

20. A cutter for ditching-machines com-
prising a group of spiroform blades, means
connecting the ends of said blades together to
formarigid strueture, a central shatt on which
sald means are revolubly mounted, and mech-
anism for revolubly driving said blades and
said connecting means.

27. A cutter for ditching-machines in the
form of anopen or skeleton cylinder, and com-
prising a plurality of spiroform blades extend-

1ng along the sides of the cylinder across the

axis thereof, and means for connecting the
blades together.

28. A rotary cutter for ditching-machines
comprising cubting parts forming an open cyl-
inder, and a table lying within and turning
with said cutter. |

29. A rotary cutter for ditching-machines
comprising parts forming an open ceylinder, a
table lying within and turning with said cylin-
der, means for revolubly mounting the cylin-
der and table, and a stationary SCraper coact-
1ng with the table.

50. A rotary cutter for ditching-machines
comprising cutting parts forming an open ¢yl-
inder, a table lying within and turning with
the cylinder, a shatt on which the cylinder and
table are mounted, means for rotating the cyl-
inder and table, and a scraper attached to the
shatt and coacting with the table.

31. A cutter for ditching-machines com-
prising a group of spiroform blades in cylin-
dric relation, means for joining said blades to-
gether, means for mountine the blades to turn,
and a table located within said open cylinder
and attached to the blades.

32. A cutter for ditching-machines com-
prising a group of spiroform blades in cylin-
dric relation, means for Jjoining said hlades to-
gether, means for mounting the blades to tu 'n,
a table located within said open eylinder and
attached to the blades, and a stationary scraper
coacting with the table.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

HERBERT WELLINGTON SARGENT

Witnesses:

V. E. Harpy,
A. E. SAragENT.
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