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To all whom it may concersn: _

Be it known that I, Narzar Rowxnunerg,
a citizen ¢f the United States, residing at
Chicago, in the county of Cook and State
of Iliinois, have invented certain new and
ueeful Tmprovements in KExcavating-Ma-
chines, of which the following is a specifiea-
tion. ! ‘

It is frequently desirable to make drain-
age, irvigating, and other ditches, with- a
swbstantially uniform eross-section and with
aven properly beveled side slopes, so that
when water -1s admitted, there will be little
likelihood of the banks being washed or
the bottom of the ditch becoming filled with
material, which" would otherwise cccur if
the sides were left rough or uineven. It has
heretofore been proposed to make such
ditches by means of machines wherein a
single digging scoop, for imstance, is at-
tempted to be forced along lines correspond-
ing with the side slopes and bottom of the
ditch, but such machines have been found
defective in many particulars and- occasior
heavy strains on the operating parts on ac-
count of the varying load ‘caused by the
bucket’s being first forced through the ma-
terial and then being relieved as it finishes
the cut.

My improved excavating machine is de-
signed to overcome these objections and such

other objections as T have noted in machines

heretofore constructed; and ils further ob-
jects are to provide a simple and effective
mechanism for digging ditches, canals, or
the like, which will require a’ minimum
amount of driving power which is substan-
tially uniform at all times, and which will
effectively cut or excavate the ditch, with
smooth sides and bottom and with uniform
cross-section. I attain thede objects and
such other advantages as will'appear herein-

after, by means of the appatatus shown in-

the accompanying drawings, i which—

* Tigure 1 ig a vear elevation of a machine

embodying my invention, the excavating ap-
paratus being shown in full.lines in digging
position and partially indicated by dotted
lines in raised position; Fig. 2 is a top plan
view of the same, parts being broken away
or shown in diagram for convenience in
illustration; Fig.”8 is a side view of the

same; IMig. 4 is a detail of the guide for the

55

excavator frame; and Figs. 5 and 6 are de-
tails of the scoops or buckets, showing the
method of attaching them to the chains.

I ‘

Byecification of Letters Patent.

Patented Ang. 16, 1810,

As shown in these drawings, 8 indicates
a truck preferably provided with lange trac-
tion wheels 7 so that it will sustain the
weight of the excavating apparstus, without
the use of special tracks, and having at its
resr end a transverse truss or frame-work 9
preferably extending, ¥

chines, for some distance ou either side of
the truck. At one end of the truss or frame
9 are hearings 10 which carry a large sup-
gﬁr‘timg and driving shaft 11 This

for large sized ma-

shaft'is

60

68

iven from its forward ead by means of a |
suitable wheel.or pulley 12 which is i bwn

driven by means of 4 belt or chain 18 frpm
a wheel or pulley 44 which is in tum driven
through sultable connections from s motor
or engine indicated at 13, -

On the rear or projecting end of the shaft
11 gre mounted a pair of sprocket wheels 16
which drive chains 17 carrying the digging
and elevating devices. The chains 17 pass

10

75

over guide wheels or sprockets 18, 19 and 20,

and if desived, other idler sprockets, such as
indigated at 21 may be used for supporting
the chain along its upper reach. Thé wheels
18 to 21, inclusive, are maunted on g sub-
stantially triangular frame 22 which is piv-
oted at 23 to the shaft 11, the arrangement
being such that this frame may he freely
swung from such shaft as a center.
of the guide wheels, for instance those indi-
cated at 18, are preferably provided with
adjusting screws 24 for regulating the ten-
sion on the chains 17. The frame 22 is so
shaped and the sprocket wheels 18, 19 and
20 so mounted thereon that the lower reaches
of the chain will substantially conform to
the shape of the bottom of the completed
ditch, While I have shown two pairs of
wheels 19 and 20 at the bottom portion of
the frame so as to give -a short horizontal
bottom to the ditch, one set of wheels, such

-as indicated by dotted lines at 25, might be

ased, in which case the bottom of the ditch
would have a-circular outline corresponding
to the position of the buckets and diggers as
they pass around the single set of wheels.
The frame 22 is provided with a yoke 26
pivoted thereto at 27 at a distance from the
outer end thereof to which is attached a
chain or cable 28 which passes up. over a
guide sheave 29 mounted on a supporting
beam 30 on the truss or frame 9 and then
down over another guide sheave 31 {o a
winding drum 32. The winding drum is
driven 1n any desired manner, as for in-

Home

95
109,
105

110



10

15

20

30

35

45

50

55

60

5

8

stance by means of w\gear 33 which meshes
with a gear 34 on the driving shaft of the

‘engine 15, the gear 34 being provided with-

a clutch 85, so that the drum may be op-s-
erated when desired. By means of ‘this ar-
rangement the frame 22 may be swung up
and down on the shaft 11, tKereby control-
ling its vertical movement. The position of
the yoke 26, with reference to the frame, is
such that it will support a large portion of
the weight of the frame and its connected
parts, thereby taking the strain off from the
shaft 11. In order to further insure the.
proper swinging moveinent of the frame, I
prefer to provide an additional guide and
for this purpose have agranged a segmental
guide member 36 on thé truss 9, which con-
sists of plates 87 and 38 which are arranged
80 as to leave a groove 89 therebetween into
which groove fits an angular movable guide
member 40 which is secured to the side of
the frame 22, the arrangement being such
that, as the frame 22 is raised or lowered,
the guide assists in preventing lateral move-
ment of the frame.

~Among the important features of this in-
vention are the special plows or digging de-
vices and the carrying buckets together with
the particulsr arrangement of the same in
connection with the chains. At desired in-
ervals, along the chains 17, T provide cross-
bars 41 upon which are mounted scrapers or
digging devices 42 and 43. - The digging
devices 42 are provided with shar lateraliy
and outwardly projecting cutting blades 43",
the ones on the front side of the frame being
extended so that they will cut beyond the
plane of the chain 16 in order to give a
sufficient-clearance for this chain? the ones
on the opposite side may be arranged in a
similar manner, but this is not as essential,
as ordinarily the chain at the rear will pass
down through the space already excavated.
The central plows or diggers 43 are prefer-
ably provided with downwardly projecting
blades or ribs 44, which will tend to hold
the cutting apparatus against lateral move-
ment. These -diggers or cutting devices
preferably project a sufficient distance be-
youd the chains so that they will do substan-
tially all of the cutting, whereby the buckets
will only need to carry up the material and
perhaps trim off any projections left by
the main diggers. -The buckets 45 are pref-
erably arranged with their bottoms 46 sub-
stantially parallel with and projecting
slightly %eyond the outer edges of the chains
17, the arrangement being such that the
point of connection will be as near as possi-
ble to the digging side in order to avoid
lateral strains on said connections and on
the chains. - The backs 47 of the buckets are
preferably arranged at an angle of greater

-than ninety. degrees to the bottoms 46, so
2.that the material will be readily discharged

967,440

when the buckets pass up over the sprocket
wheels 16. The body of the bucket 1s pref-
erably formed of a single piece of metag gor
instance sheet steel, with the tops of the
sides curved as indicated in Fig. 5, the sides
being overlapped as shown at 48 in order
to allow for the bending up of the back por-
tion'47. The front lower edge of the bucket
is preferably reinforced with a cutting edge
49 of suitable material to stiffen the edge
and also to withstand the wear at this point.

The operation of my improved digging
apparatus will be readily understood by one
skilled in the art, from tﬁe above description
and the accompanying drawings. When the
ditch is to be starfed, the frame 22 is gradu-
ally lowered from its elevated position until
the lower reaches of the chains bring the
digging ‘devices into contact with the
ground. The dirt will then be loosened by
the digging devices 42 and 43 and will be
gathered into the buckets 45 and carried up
until the buckets pass over the sprocket
wheels 16 when the buckets will be inverted
and the material discharged, making the
spoil pile at a'distance from the sides af the
ditch, When the frame has been lowered a
sufficient distance until the desived depth
has been reached, it will aguin be raised by
means of the chain or cable £8 until the dig-
ging devices clear the ground, when the
truck 8.is moved forwar substantially the
width of the excavating devices, when the
frame 22 is again lowered and the operation
repeated, this being continued until the ditch
is completed.
- It is obvious that various changes in the
details of construction or arrangement of
parts of my improved apparatus may be
made without departing from the spirit of
this invention, and therefore ¥ do not wish
to be limited to the exact arrangement shown
and described; but

What T clatm and desire to secure by Let-
ters Patent, is: :

1. In 2 sachine for digging ditches, the
combination of a truck, a shaft supported at
the rear end of said truck, means gor turn-
ing said shaft, a substantially triangular
frame pivotally mounted at one of its apexes
on said shaft, driving sprockets secured to
said shaft, guide sprockets arranged at the
other apexes of said frame, chains around
said driving and guide sprockets, excavating
and elevating devices carried by said chains
said frame %eing arranged
the line of progression of said truck and
one of the apexes of said frame being di-
rected downwardly so that the lower reaches

of the chains will conform substantially to

the shape of the ditch to be excavated,

 means for raising and lowering the free end

of sa(ifl frame, and a guide for guiding said
framg in its up and down movements.
2. In an excavating apparatus, the combi-

transversely of
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of & movable trueck; a truss mounted
ersely to said truck at the vear end
a shaft mounted at one end of said
neans for turning said shaft, sprocket
s on said shaft, chaing carrying excava-
and elevating devices, passing over said
cet wheels, a frame pivotally mounted
szid shatt and having the lower part of its

«nd, corresponding in shape with
bottomn of the ditech fo be excavated,
wheels on said frame to guide the
s around the same, a guideway mount-
said truss, & guide on said pivoted

Iy
[x3

bia

frame engaging with said guideway, a yoke
connected with said frame, and means con-
nected with said yoke for raising and lower-
ing the free end of said frame, the arrange-
ment being such that the material excavated

from the ditch will be carried by said

chains and elevating devices and discharged 20

at a point at some distance. from the side of

said diteh. ‘
: NATHAYL RONNEBERG. .
Witnesses': S
M. 8x. Jorn,
A. W. FeNSTEMAKER.



