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UNITED STATES

PateEnT OFFICE,

DANIEL WILDE, OF WASHINGTON, IOWA.

STEAM DITCHING AND TILE-LAYING MACHINE.

SPECIFICATION {forming part of Lietters Patent No. 359,701, dated March 22, 1887.

Application filed Angnst 26, 1826, Serinl No.211,882.

To all whom it may concermn:

Be it known that I, DANIEL WILDE, a sub-
ject of the Queen of Great Brifain, residing at
Washington, inthe county of Washington and
State of Towa, have invented certainnew and
useful Improvements in Steam Ditching and
Tile-Laying Machines; and I dodeclare the fol-
lowing to bea full, clear, and exact desceription
of the invention, such as will enable others
skilledinthearttowhich it appertains to make
and use the same, reference being had to the
accompanying drawings, and to theletters and
figures of reference marked thereon, which
form a part of this specification.

My invention relates to a ditching-machine
whereby ditches or trenches that are intended
to be left open or are to be furnished with
pipes or tiles may be easily excavated; and it
consists in the construction and eombination
to be hereinafter fully described, and then
pointed out in the claims.

In the annexed drawings, illastrating my
invention, Figure 1 is a side elevation of my
improved ditching - machine with the “parts
thereof mounted on the carriage in position
for transportation. Tig. 2 is a top plan view
of the same. Fig. 3 is a side elevation show-
ing the parts in the position they will assume
jn the actual operation of digging .a diteh.
Fig. 4 is a tront end elevation showing the

-parts forward of the engine, with ‘the drum

removed.  Fig. b is a perspective view of the
tile-depositing device. Tig. 6 is a detail of
one of the buckets on the digger-wheel, and
Fig. 7 shows the ropes, &e., for raising the
digger-wheel frame,

Similar letters of reference designate corre-
sponding parts throughout the several views.

A represents the horizontal frame, and BB
the wheels, of the carriage that supports the
excavating mechanism, the engine, and other
parts.

C represents the ditching or excavating
wheel, which is journaled in an adjustable
frame consisting of two parallel bars, D, lo-
cated one on either side of the wheel and con-
nected together by suitable cross-pieces. This
digger-wheel frame is fulerumed at one end
upon a transverse shaft, B, properly journaled
in the horizontal earriage- frame, while the
other eud of said wheel-frame is movable up

(No model)

zontal frame by means of ropes passing up
over a drum, I, carried at the apex of a tri-
angular frame, (&, reared upon the earriage for
the purpose. The required rotation of the
drum F is secured by a crank-shaft, ¢, having
a worm that engages the cogged periphery of
a rim, b, on the dram. Thus the wheel Cis
capable of vertical adjustment, and may be
lifted to the position shown in Fig. 1, for the
more convenient locomotion of the carriage
from place to place; or it may be lowered, as
seen in Fig. 8, into operafive position to ex-
cavate a diteh of greater or less depth.
the means deseribed for elevating the wheel
may be convenient in some instances, 1 do
not by any means intend to confine myself to
that construction, but claim the right to use
any devices not incompatible with the purpose
in view. i :

The excavating-wheel C consists simply of
a cirenlar disk, provided on each side with a
series of spades or scoops, H, preferably of
the form hestshown in Fig. 6, and having their
ends next the periphery of the disk curved
forward, so that the rear face of the scoop or
bucket will be convexed, for the purpose to be
hereinafter stated. The buckets on one side
of the wheel alternate with those on the other
side.

The wheel C is operated by means of a pecu-
liarly-shaped actuating-pinion, I, carried by
the shaft B, which likewise supports the wheel-
frame, as aforesaid. Said actuating-pinion is
preferably formed as two duplicate pinions
placed side by side, so that thelr arms ¢ may
alternate with each other, this alternation

_being necessary to bring the armsinto proper

relation to the buckets H,which also alternate.
The pinions are so located that the arms ¢ will
project over the periphery of the wheel G, and
the arms are curved and pointed, the curva-
ture therefore corresponding approximately
with the convexity of the buckets H. It will
thus be evident that when the pinions are ro-
tated the arms ¢ will engage the buckets, and
by lifting them revolve the ditcher-wheel

and down between the side bars of the hori-
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The arms ¢ are formed such a distance apart -

that as one leaves the bucket which it has
raised its suecessor will just be passing be-
neath and raising the next bucket. = In this
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way the wheel C is revolved by a power ap-
plied to the periphery and directly in line
with the buckets which are enteringand cleav-
ing the earth. Obviously this mode of causing
the bucket to work by applying a lifting
power directly above it is calculated to pro-
duce the best results.

The pinions I are driven by a belt or chain
connection witli a pulley, J, carried on the
carriage-frame, which receives its motion by
connection with the driving-wheel shaft K
of an engine carried on the frame of the car-
riage. Other connections than these may, of
course, be used between the engine and the
pinionsI.

The earth is completely removed from thea
scoops or buckets by means of a cirenlar se-
ries of compoundly-curved arms, d, preferably
made of some spring metal, and secured to a
hub, e, which is journaled in a standard, I,
fastened upon the wheel-carrying frame D.

" There are two of these cleaning devices, one

™~
w

on each side of the excavating-wheel. The
arms d d are so disposed between the scoopsor
buckets that the revolution of the wheel ro-
tates the series of arms ahout the center of
their hub e, and causes them to scrape the in-
terior of the scoops. Asthe dirtor earth falls

- from the buckets it strikes the inclined hoards
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D'y, that aresecured tothe bars D, andslides
off outside of the ditch.

M desigpates a crummer or follower, con-
sisting of a box or frame, flat upon the bottom
and curved on the forward face, to correspond
with the periphery of the wheel C. Itispivot-
ally secured. to the bars D D of the wheel-
frame, by means of arms M’ M/, at the point
where the wheel is journaled, and hence is
elevated with the said frame when the latter
is raised to the position in Fig. 1, for a rope
is connected to the top of the crummer, and
fastened also to the drum F. The design of
the crummer is to follow the digging-wheel
in the bottom of the ditch or trench, deepen-
ing and: smoothing the bottom of the same
and. leaving it in suitable condition to re-
ceive the pipe or tile. This erummer sup-
ports the weight of the digging-wheel when
the latter is operating in the ditch, and regu-
lates.the depth of the ditch, for the rear end
of the digger-wheel frame is connected with
the crummer by a removable adjusting-screw,
N, passed through said wheel-frame and prop-
erly secured tothe crummer, as shown in Fig.
3. Now, since the heel or rear end of the bot-
tom of the erummer rests on the bottom of the
trench, if the distance be increased between
the rear end of the digging-wheel frame and
the rear end of the crummer, (by turning the
regulating-screw N,) the axis of the digger-
wheel will be raised, and,also,the point of the
crummer will be raised, which ecauses the
crummer to make an incline in the bottom of
the trench. By decreasing the. distance be-
tween. the rear end of the wheel-frame and the
crummer the reverse action is obtained. The
wheel and the point of the crummer being de-

pressed canses the wheel to dig deeper until
the line of draft is equalized, when, as before,
the depth of the trench is kept uniform.

In practice it is often found thatthesurface
of the ground to be ditched is so soft that the
carriage-wheels sink therein and move un-
evenly, thus making it impossible to keep.a
uniform grade to the bottom of the trench;
but when my improved erummer is used its
long bottom surface, bearing upon the hard
surface of the bottom of the diteh and uphold-
ing the digging-wheel, obviates the difficulty
just mentioned. When the weight of the dig-
ging-wheel, its attachments, and the extra
weight caused by the resistance of the gronnd
to the upward cut of the scoopsisadded to the
surface-wheels, said wheels often crush in the
walls of the trench and fill it up before the pipe
or tile is laid.
by the use of the erummer.

The tile-laying attachment O is attached to
the cruminer by suitable means, when  de-
sired—as, for instance, by the hook f and eye

g. ‘The attachment O is provided with a -

curved passage, I, through which the tile is
carried down and left in a horizontal position
in the diteh. Any subsequent. caving in of
the ditch will thus find the tile ready laid.
On the extremity of the horizontal carriage-
frame A, forward of the engine, is mounted in

suitable bearings a drum, Q, provided with a

cog-wheel, i. To this drum is fastened a ca-
ble, the other end of which is secured to some
fixed object at a distance.
cable upon the drum therefore will regulate
the forward progress of the machine over the
ground. This winding is accomplished by
steam-power furnished by the engine. It has
already been seen that the engine furnishes
povwer o revolve the shaft I, and thus actnate
the excavating-wheel. On thissame shaftisa
fly-wheel, R, a movable box, 3, a. spring, T,
and a rigid box, U.

V indicates a horizontal friction - wheel,
whose rim bears dagainst the face of the fiy-
wheel R, and which is provided with a verti-
cal worm-shaft, 7, through which, in connec-

tion with the wheel, passes loosely a verti-
cal shaft, &, whose lower end is journaled in-

the frame and the upper end in the box S.
Thus the friction-wheel is movable longitudi-
nally on its own shaft; bub it muostturn with
it by providing a feather-and-groove connec-
tion. The worm j engages -the cog-wheel 7.
The fly-wheel R has a disk-face, against which
the rim of the wheel V bears; but the middle
portion of thisface is recessed at /, and as the
frietion-wheel V is vertically movable, it is
obviouns that it may be so placed opposite the
recess? asthat the fly-wheel will not communi-
cate motion to it, and it may be placed nearer
to or farther away from the outer edge .of
wheel R, soas to vary and regulate the speed.
The vertical adjustment of the friction-wheel
V is effected by a lever, m, having a handle,
n, and bifurcated end, that incloses the worm-
shaft 4.

70

75

8o

This diffienlty is also obviated :
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It is evident, therefore, that by the
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several devices just described the engine will
furnish power to wind the cable upon the
drum and move the machine forward. When
the machine is traveling forward too fast and
it is desired to arrest it and still keep the
ditching -wheel running, the operator will
cause the lever m to be depressed, which will
raise the friction-wheel close to the shaft and
opposite the recess [/, in which condition of
things the drum will no longer revolve.

When the cable is all wound up and it is
desired to unwind if, the wedge 2 may be re-
moved and the drum-shaft displaced from its
normal position sufficiently to disengage the
gear{and theworm j. The cable may then be
easily anwound and secured to an anchor ina
new place. The adjustable character of the
wheel V with respect to the periphery of the
wheel IR, against which it bears, enables the
operator to have complete and absclute con-
trolof the rate of advanecement of the machine,
irrespective of the speed of the cutting-wheel
and the engine which actuates it.

I hereby disclaim any intention to cover by
this patent any of the devices shown in Pat-
ents Nos. 310,396, April 21, 1885, 244,400,
July 16, 1881, and 312,631, February 24, 1885.

Having thus deseribed my invention, what I
claim as new, and desive to secure by Letters
TPatent, is—

1. In a ditehing-machine, the combination,
with the ditehing-wheel, of a twin or duplicate
actugating-pinion therefor, the duplicate parts
ol said pinion having alternating arms, which
arefashioned substantially as and for the pur-
poses set forth. '

2. Tn a ditching-machine, the combination
of the horizontal carriage-frame, theditehing-
wheel supported adjustably in said frame and
provided with series of alternating ecurved

_buckets, the duplicate actuating-pinion, whose
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arms act upon and 1ift the buckets, and sunita-
ble driving-power for said pinion, substan-
tially as desecribed.

3. In a ditching-machine, the combination
of the horizontal carriage-frame, the ditching-
wheel supported adjustably in said frame and
provided with series of buckets, the cleaning
device for said wheel, consisting of a series of
radial arms that scrape the buckets, the dupli-

ate actuating-pinion, whose arms act upon
and 1ift the buckets, and a suitable driving-
power for said piniou, substantially as herein
specified.

4. In a ditching-machine, the eombination
of the horizontal carriage-frame, the adjusta-
bly-supported ditehing-wheel,the cleaning de-
vice for said wheel, the duplicate actuating-
pinion, and the erummer supported by arms
that are fulerumed upon the ditching - wheel
shaft, substantially as deseribed.

5. The combination, with the ditching-
wheel and its actuating and eleaning mechan-
ism, of the ernmmer, constructed substan-
tially as deseribed and supported by arms
that are pivotally connected with the diteh-
ing-wheel shaft, said ernmmer being provided
with an adjustable connection with the ditch-
ing-wheel frame for regulating the distance
between them, substantially as deseribed.

G. The combination, with a ditehing-ma-
chine, constructed substantially as herein set
forth, of the tile-laying attachment O, pro-
vided with the curved channel P, said attach-
ment being counnected with the crummer M
and adapted to slide upon the bottom of the
ditch, substantially as described.

7. The combination of the frame A, the ad-
justable wheel-frame D D, supported within
the frame A and provided ~with inelined
boards D’ 1Y, the wheel C, having buckets H
aud journaled in the frame D D, the frame G,
carrying drum F, the cleaning devices for the
wheel carried by the standards L, and the du-
plicate actuating-pinion I, substantially as de-
scribed.

8. The combination of the frame A, the en-
gine mounted thereon, the drum Q, journaled
in one end thereof and having a cog-wheel, ¢,
a removable wedge, %, for releasing the shaft
of the drum, and suitable conneections between
the engine and the dram for actuating thelat-
ter, substantially as and for the purposes set
forth. )

9. The eombination of the drum , baving
cog-wheel i,the friction-wheel V,having worm-
shaft 7, that engages the cog ¢ and is earried
by the shaft &, the driving-shaft carrying the
driving-wheel R, recessed af {, the movable
box 8,spring T,and solid box U,and the bifur-
cated lever m, engaging the worm-shaft j,sub-
stantially as shown and deseribed.

In testimony whereof I affix mysignaturein
presence of two witnesses.

DANIEL WILDE.

Witnesses: ‘

A. 8. FOLGER,
FRANK EDWORTHY,

50

63

70

8o

85

g0

100



