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Fo .all whonv 6. mai conceriv:

Be it knownithat 1, Isaac B. HaMymoND, of:
Chicago, in the county of Cook and State of”
Itlinois, haveinvented certain newand usefal

Improvements in Ditching and Grading Ma-. |
chines;and] do hereby declare that-the follow-.
ing:1s:afull, clear, and exact descriptionthere-
caf reterene& bemn' had to the-accompanying:
| dmwmffs, and to the letters of” reference:
marked thereon, which form ‘& parf of this:
- specification.

This invention relates to. mfl,chme‘s for dig-.

sing earth and removing it, and. more p‘u‘tma-
Iarly to machines: %dapted for the grading. of’
railroad-beds; and it 18 an improvement on:
the machine desembed in Letters Patent: off

the United States: No. 251,046, which were -
eranted to me on Pecember 20 1881 the-ob-.
JeLt being. to. construct a machme that 1s:
mounted on wheels, which will travel on the

intact ground,and that will consecutively; cut

“after eut, breﬂ{ up-the soil, and'scoop:it-up-

hill uutzl the. proper ditch fmd slope of the.
railway-bed' is/ formed, and that will deport:|
theearth thusremoved, and will either dumpit
for fillings or deliver it-into transport-wagons;
the whole. being arranged to. be.driven by
steam- pewer

consists.in the construction and zwraugementg_;
of the elements: that will perform the designed:
functions, as hereinafter deseribed, and spe- |

cifically claimed.

In the accompanying drawings, Figure 1
represents a.side elevation, and Fig: 2aplan; |
of the machine; Fig. 3, a perspective view: of
the trunnion- plate, Fig ig. 4, a sectionali ends
5, a detalled.
perspective view of part of the conveyer-belt
with one of the scoops attached; and’ Fig. 6,

a similar view of part of the belt w:tbh one .
- 7 repre-
sents a side elevation of one of the sliding-

of the plow-hooks: attached. Xig

boxes hereinafter described.

Corresponding letters in the several ﬁgures"f;

of the drawings designate like parts. |

A and A denote the main axle-trees, that
upon their ends have sleeves B, provided
with vertieal tubes a, each fm"mmw the bear-

ing for a vertical mandre] b, that has a bifur-
eated_bottom extension, between the prongs

of which is pivoted a Whee}, C. Over each

-

Fm‘ this purposemy invention |

?ertica,l mandrel, b; is also placed: a tube, ¢;
‘that rests upon: tube aof sleeve B, and isrigid:

sleeves d-are-passed the ends. of lonmtudmzﬂ

of the rearward end; are cmmeeted each pair;

in-a corresponding direction.
! Upon thecenter of axle A is secured a plate,
| Jo

| F by a king-bolt passed through holes in the

plate I are. pwotzﬂlv suppm*ted upon 2 bold,

ing frame, and are smtablvbraced together:.
'Th1s frame, as -will Dbe noticed, is thus sup-

1.

| 'its ends to the olzrposite ends of such beam (.
' TUpon beams D are secured uprights H, that
are. Stea,dled by braces, and are connected by

i

-such beams to near the opposite end ot the

‘wind upon a drum, K, that is pivoted between
{ the beams G.

- To the opposite ends of beams & are ar-
-mnged pulleys M and N, over which the end-
less rubber belt O 1s stretched.

cured: against the ends of beams (&, and upon
the overhannmﬁ* end of such shatt is mounted:
8 gear- wheel P that. meshes with the teeth
of 2 pinion, 7, mounted upon the driving-shatb

shaft is mounted, again, a grooved pulley, Q
“An endless rope, R 18 13&.586(1 over this pulley

with & square. sleeve, d, and' through th»e*:,fe;.~
beams D.  Upontheupwardly-proj ectmﬂ end
| of: each mandrel b is secured a crank; ¢ and:
| 'these-cranks e of the forward end, as well as:
by-a.bar; E; in such a manner that both cranks:

ofeither: end of the frame will be turned si-.
3 multaneous]y, and both wheels C will thus be:

and upon thisiscoupled the trunnion-plate

Gy the side.beams, G, that constitute theswing-

ported near one end upon axle-tree: A, while.
its-other end reaches near to axle-tree A’ and

| each beam G is trussed by a rod, L, that is
3qumned over a strut, i, and is eoupled with.

‘same, where such ropes J are secured to and

o, and upon the opposite end of this driving-

Q, is thence ﬂ*mded over two sheaves, p, and
i thence passed over the driving pulle} qgof a

5..5;; .

60

center-ofboth platesand-the ’tK]B A Inamanner -
that such trunnion-plate I can turn. thereon.
Between the eyed end lugs of such trunnion-.

70

79

30

a bridge-tree, i; and upon bridge-tree & ride.
two pullevs, I, that have blfurem:ed hangers.
t ¢, to which are coupled the end of ropes or
ehfuns J, that pass over sheavesj between near
‘one end ‘of beams G, and thence pass between

35

- go

The shaft of
pulley M is pivoted in boxes m, that are se-

IQ!
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- hanging end of the shaft of drumm K, which

20

has pivotally connected a rod, 7, that teles-
copes into a tube, s, which, again, 1s pivotally

connected with the end of axle-beam A, and

in which such rod # is adjustably secured by
a set-serew. By this device the ditching-ma-
chine frame'is couplad to the engine-frame in
a manner to vary the distance between such
frames, for stretching the drive-rope R to be
taut upon its pulleys, and to resist the tension
of such rope while transmitting power from

the engine to the ditehing-machine.

Upon the driving-shaft o 18 also mounted a
small friction-wheel, %, that engages with the
face of a pulley, T, mounted upon the over-

shaft is journaled in sliding boxes, as shown
in Fig. 7 of the drawings, that are moved by
a lever, K. By a rod, U, that is connected
to the upper extremity of lever K and ex-
tends beyond the bridge-tree &k at the opposite
end of the machine, such lever K can be
swung either to force the pulley T against the

- frietion-wheel u, for starting the drum K, or

23

to force the pulley T against a friction-shoe

-or block ¢, for stopping.and braking the drum.

Upon the beams D, over axle-tree A’, 1s pro-

- vided a platform, Z, upon which the opérator

30

40

will stand for handling rod U. |

The shaft of the lower pulley, N, is pivoted

between two eye-bars, 7, which are guided in
boxes 2/, that are bolted against the sides of |-
beams G in such manner that each of such

bars 2 can be shifted longitudinally, and 18

. adjusted by a screw, w, for stretching and

tightening the belt O. The rubber belt O is
ouided and supported on a series of rollers,
V, that are pivoted 1n suitable brackets upon
and below the beams G, and a few of these
rollers V' are provided with flanges that wiil
tend to hold the belt central upon the pulieys
M and N. ' B | - o
Upon the exterior surface of belt O are se-

'- H_ cured cross-bars W W’ atequal distance apart.

45

These cross-bars are of a length that is equal
to the width of the belt, and are fastened to

such belt by rivets or bolts. Consecutively"

upon every other bar W are secured, again by

exterior two of each row belng curved out-
ward to cut a sufficient clearance in the soil

- for the edges of the belt to remain intact. The

55

60 |
will loosen the soil on their down passage, and -
the scoop, following each set of plow-hooks,

intermediate bars, W/,carry the scoops Y, that
consist each of a steel plate having rectangular

sideflanges, y. (See Fig.b.) KEachsuchscoop |

is secured to its respective bar W’ by two

“curved and half-twisted straps, «, that with one

end are riveted to the side flanges, 7, of the
scoop, and with their opposite ends are bolted
or riveted to the bar W’. The plow-hooks X

will scrape such loosened soil downward into
the bottem of the ditch, and thence, being car-
ried over the pulley N; they will elevatesuch
soil to rest upon belt O, that will convey it,

205,247

tion, or upon the road-bed. The construction

'portable ehgine, S, the truck-frame of which | soil either into a cart, for further transporta-

of the scoops is such that with the surface of 70

the belt they form buckets that will hold the
soil, and by the peculiar device of connecting
the scoops to the belt by bars W and by rigid
straps x, where the belt passes over pulley M,

the bucket will be-turned away from the belt, 75

whereby the soil is loosened and readily dis-

charged therefrom by centrifugal force and by

its own gravity. _ |
By the arrangement for turning the wheels

Cin pairsto any desired direction, the machine 8o

can be transported over short curved roads,
besides the advantage of changing the angle of

the machine during the operation of the same
to correspond with the line of the cut to be
‘made. - |

The axle-trees A andthe longitudinal beams
D, that form the main or snpporting frame,
being pivotally connected by the mandrels
in the manner described, such main frame will
accommodate itself to any desired angle, to
change from a rectangular to a rhomboidal
shape; and one end of frame G being pivotally
supported on one of the axle-trees A, with 1ts
other end suspended to the main frame on

rollers I, that ride upon bridge-tree h, stech
t frame G ¢an be swung to occupy any angular

position relativeto beams D inside-of the main
frame that may be desirable. _

As will be noticed from Fig. 1, one pair of
wheels; C, is to ride upon the road-bed, while
the other pair isintended, generally, totravel
on the intact ground on the opposite side of

the ditch to be cut; but in locations where 1t

becomes necessary the sleeves d can be shifted
toward the middle of beams D, so that all the
wheels will ride upon the road-bed. o

The machine being placed in position, 1t 18
set in motion, and the frame G is lowered by
the hoist-drum X until the plow hooks and
scoops will touch the ground, when the dig-
oing will commence, and ‘will be continued
until the diteh has been cut to the proper
depth or the slope of the road-bed has been
broughtto the proper angle. The furrow thus

-cub will be of a width equal to the width of
rivets or bolts, a series of plow-hooks, X, the |

the scoops. Now, by means of the hoist-

drum K, the frame G is lifted again until the

plow hooks and scoops will clear the ground,
when the machine will be moved forward just
the width of a furrow, and another cut will be
made, and so on in suecession, cut after cut.
When it is desirable to give the road-bed a
very steep slope, the axle A can be set higher
above the wheels C by placing washers or
thimbles over the mandrels b below sleeves «a,

. for such sleeves to rest upon.

‘Fender-plates may be secured against the
lower or swinging end of frame (i, that will
close the open spaces between the belt, to pre-
venf loose soil from crowding between the
belt and pulley N.

- What I claim 18— - |

1. In a ditching and grading machine, the

and after reaching pulley M will dump the | scoops Y, rigidly connected by straps & to
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bars W, which are secured upon an endless-

belt, O, that is stretched over pulleys M and
N, all constructed and arranged as and for
the purpose set forth. |

2. In a ditching and grading machine, the | |
passed over sheaves 7, and thence wound upon

combination of the supporting-frame, COmM-

posed of axle-trees A A’ and longitudinal

beams D, independently swiveled upon man-
drels b, and the wheels C, pivoted in the bi-
and for the purpose set forth. |

3. In a ditching and grading machine, the
endless belt O, stretched over pulleys M and
N of swinging frame G, and having alternate
plow-hooks X and scoops Y, such pulley M
being driven by a gear-wheel, P, pinion n, and
pulley Q, and from the engine S by an endless
rope, R, that is gnided over sheaves p, all

fareated shanks of mandrel b, substantially as . |
| | axle-trees A A’, longitudinal beams D, and

constructed and arranged substantially as de-

seribed, to operate as specified.

4. In a ditching and grading machine, the
- axle-trees A A’ and longitudinal beams D,
pivotally connected each to the other by man-
drels b, that have wheels C and cranks ¢, con-

nected by bars B, all substantially as and for
the purpose desceribed and showin. |

5. In a ditching and grading machine, the
combination of main frame, composed of axle-
trees A A’ and longitudinal beam D, wheels
(, pivoted in the bifurcated shanks of man-
drel b, frame G, pivotally supported on bolt g
upon plate F and plate f, all substantially as
and for the purpose set forth. =

6. In a ditching and grading machine, the
main frame, consisting of axle-trees A and A’
and longitudinal beams D, having uprights H,

1 .. .-- '-:é._.;.._r;_; . ._' - " '.: P A Y e e |:
L T Ry - Sy pmeq LTy e g A 'm T1.-p U an gt
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| two witnesses.

-

with bridge-tree h, and saupported on wheels

C, in combination with swinging frame G,

pivotally supported at one end on axle-tree
A, and suspended at its opposite end by ropes
J, that are coupled to hangers ¢ of rollers I,

drum K, all substantially as and for the pur-
pose set forth. o

" 7. In a ditching and grading machine, the
combination, with the main frame having

bridge-tree &, with rollers I and hangers 4, of

‘swinging frame G, having sheaves j, drum K,

having its shaft journaled in sliding boxes,
with pulley T, driving-shaft o, with frietion-
wheel u, brake-shoe ¢, shifting-lever %, with
rod U and ropes J, coupled to hangers 4,
passed over sheaves j, and thence winding
upon drum K, all constructed and arranged
to operate substantially as deseribed, for the
purpose specified. |

8. In a ditching and grading machine, the
combination, with frame G, of driving-pul-
ley Q and sheaves p, rope or belt R, main
frame having axle-tree A, having tube s,
portable engine S, having rod r, adapted to
enter tube s and be adjustably secured there-
in by a set-screw, all substantially as and for

the purpose set forth.

In testimony thatI claim the foregoingasmy
invention I affix my signature in presence of

- ISAAC B. HAMMOND.
Witnesses: | |

Louis NOLTING,

ADAM GEO. WHITE,
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