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To all whon it may concern:
De it known that I, Chiarees W, Roob, a
citizen of the United States, residing at

Britt, State of Towa, have invented a cer-

tain new and useful Improvement in Ditch-
ineMachines, and declare the following to
be a full, clear, and exact descripiion of the
same, such as will enable others skilled in the
art to which it pertains to make and use the

sane, refercuce being had to the accompa-.

nying drawings, whiclr form a part of this
apeetfieation. : _
My invention reiales to excavating appa-

for forming ditches.
In order to aflerd ji
having unsupported. walls it Js necessary

that the walls be made to slope at an angle |

cqual to the angle of repose of the material
in which the diteh is formed. T

The primary objeet of the present inven-
tion is to provide a simple and efiicient
machine for digving a diteli. with smootht
uniformly sloping walls, C

A further object of the present invention
is to provide a machive of the characier
specificd whereby the slope of the walls of
tixc diteh may be easily and corveniently
varied to suit the character of the materials
which are being excavated.

A further object of the present invention

is to provide a maching of the character,
specified wherein the width of the diteh to
be . formed muy be éasily and convenieatly

varied. within any desirved limits..

The present invention has for a further
object to provide a machine whicly shall be

simple in censtruction and eflicient in oper-

ation, o _ ‘

.The various featares of novelty whereby
my invention is characterized will be here-
inufter pointed out with particularity in the

claims; but fc - a full understanding of my

inveution and of its various oljects and ad-
vanfages reference may be had to-the fol-

Towing detailed description taken in connec- .

tion with the accompunying drawings,
wherein: :

Figure 1 is a side elevation of a pertion of'

a machine embodying a preferred form of
my invention; Fig. 2 is a plan view of tiie

art shown in the left hand portion of Fig.
1, the seale of Fig. 2 being, however, lurger

‘than that of Fig. 1; Fig. 3 is a view on an

enlarged scule of the inner side of the outer

- end of the swinging crane, the excavating

spmanency to ditehes

{
i

1

Cimilar. to Fie, 3 ~howd

bucket being shown m its clevated position
just previous to dumping: Fio. 4 is-aview
_ the excavating
Bucket in its dwmping pozition; Fig. 5 is a
section taken on lise 5-—5 of Fig, 33 g, 618
4 seeiioa taien on line 6--6 of Fig. 31 and
Fio. vis aplan view of the same part shown
in Fig. 6. ’ S

In‘the drawings T have illastrated a ma-
chine which is adapted to straddle the ditch,
it Leige provided with wollers resting upon
ile ground on opposite sides of the diteh.

The type of supporting truck for the exea-.
ratus and more I):’ll‘twu];ir]y to an apparatus : vating ‘:q:ln:ra(us, is however, imnaterial
: fand verylittde of jtohas heen shown since

my bivention may be spplicd with equal
advantage to wlchs Whieli wre-adipted to
i on the top of the grow-d, op vpon the
bottom of the diteh or upon ~upporting
structures which aré intendad to ozt Gpon
water iinthe portion of the ditel already ex-
cavated. Lo o ;

Referring to the drawings,
supparting structure of the

ag

A indieates the

sizrer wnd @ di- 7

6o
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cates rollers upen - which the supperting .

strueture resis. At the extreme onter end
of the.sepporting strueture is a tum-taple
1 which cafiies a crane O, the erane eing

pi\-:,u-d to the turn-table as ato e s (o b

free to swing in avértiea! plane, © T he erane
is supported at any desired angle Ty means
of a4 guy rope D wlieh connecis the oulerendd
of the crane wiith the top of an uprizhi I

|

“Phis upricht may be suitably bracedin any £
“suitable. manner as, for example, by means

of a guytrope ¢ passing to the rear eiulof the
apparatus, .- oo oL
T is o swinging track Iinged at itsaipper
end to the erane and extendiniat ity faver
end to a point hencath the supporting piat-
form. G is a dipper or hucket which is
adapted to travel from the hottom 1o tie tayr
of t{m track IF, taking a et from the bottom
to the to&) ok the ditch during such nese-

-ment - The track may be made of ti: par-

altel channel iron members 7 Bavine their
flanges turned toward cach other ard the
bucket or dipper may be provided swith
wheels or rollers ¢ which run npon ths flinees
of the track members.  The biwlet or din-
per is hoisted by means ol a haisting vope 1
attached to the front thereof, passiug over a
pulley % at the outerend of the erune, thenee
passing over a pulley 2" upon the, turn-table
and to a druni I upon the supposrting plat-
form. A second rope or egble, connecivd to

a

5
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the rear end of the exeavator, passes over a
sulley j at the lower end of the track mem-

ber, thence over a pulley-j”-on the turn-table, -

and has its free end connected to a drum Ik
adjacent to the drum 1. It will be seen that
by unclutching the drum K and driving the

dram I the excavator will be drawn up- |

wardly; while upon driving the drum K and
leaving the drum I idle the excavator will be
drawn to the extreme lower limit of its move-,
ment. Adjacent to the upper end of the
svinging track is a short section of track L
pivotally conneeted at an intermediate point
to the crane as at I. The parts are so pro-
ortioned that when the bucket or dipper is
rawn upwardly it runs upon this auxiliary
track section and, when its center of gravity
passes outwardly beyond the pivotal point /,
the auxiliary track swings upon its pivot as
indicated in Fig. 4 and permits the contents
of the bucket or dipper to be discharged.
The swinging track is normally locked in
osition by means of an elongated rack bar
M which is pivoted at one end to the swinging
track and engages with a pinion m revolubly
suppqrted upon the crane.  Connected with
this pinion is a brake disk m’. A brake-band
m? surrounding this disk Is controlied by a

- brake lever »¥ preferably located upon the
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crane directly above the turn-table so as to
be within reach of an operator upon a plat-
form N arranged at one side of the crane as
shown. It will be seen that when the brake
is applied the swinging track will be locked
in any position which it may then be occupy-
ing.. The turn-table is controlled in any
suitable manne;i as, for example, by means’
of an endless cable o passing around the turn-
tableand over a drum O. : :

The operation of the digger is as follows,
assuming the parts to be occupied in the po-
sition shown in Fig. 1, wherein the excavator

is &t the bottom of a diteh P: the lowering ;
drum is released and the hoisting drum is
The excavator is first ;

set into operation.

_drawn parallel with the bottom of the ditch,

cutting into the material from p to p”. The
front rollers of the excavator now leave the

horizontal portion F” of the track and enter -

and, as the
winding of the hoisting eable proceeds, the
cutting edge of the excavator follows the

upon the inclined portion I

)2,

dotted line 11)"’_ through the material to be ex- :

cavated and cuts away a layer of material {
The loaded bucket is then drawn upwardly
to the end of the track and the crane 1s
swung laterally. :
excavator is continued until the excavator
runs upon the auxilizty track section and
dumps as has been previously descrilied.
The Loisting druym is then lecked in pesition
and the lowering drum set in operation, the
brake being at the same time seleased.
Since the excavator cannot return to s

lower position while the hoisting rope is taut,

Then the hoisting of the -

i the lower énd of the swinging track will be
lifted.. The winding of the Towering cable

: the swinging track ave continued only long
! enougli 1o permit the exeavator to clear the
{ walls of the ditch inJowering and, as soon as
! sufficient clearness has been proviled, the
| brake is a})plied and the hoisting cable re-
i leased. T

to the bottom of the ditch. The crane is
then returned to a point just at one side of
its previous position so as to properly place
the excavator for making & cut just at one
side of the previous cut. The brake and the
“Jowering rope are then released so as to per-
mit the excavator to drop upon the bottom

'a})p]ied so as to lock the swinging track in
place.  The operations just described are
again repeated and in fact are repeated until
the excavator has traveled through an entire
semi-circle from one side of the ditch to the
other so that & layer of material has been
cut from the entire wall bounding the front
end of the ditch. After this has been ac-
complished the entire apparatus is moved
forward a distance equal to the depth of the
cut previously made and the cutting opera-
tions are resumed. When it is desired to
vary the angle at which the walls of the
diteh will be formed, the outer end of the
crane is raised or lowered as the case may be
and the guy rope D is adjusted so as to hold
.the crane 1n its new position. The adjust-
ment of the guvr-rope may be aceomplished
in any suitable manner as, for example, by
providing it- with a number of separated
eyes d and securing the end of the guy-rope
to the upright by means of a pin ¢ which
passes through one of the eyves and the top
of the upright. To alter the position of the
crane the pin ¢ is withdrawn and after the
crane has been properly positioned, the pin
; is inserted through the most convenient eye
i in the cable. This method of adjustment is
‘noted simply as indicative of the variovs
. comnion methods which will answer for this
purpose. In-order that ditches of diflerent
widths may be excavated I provide means
for shifting the swinging track bodily so as
to vary the point of its connection with the
cerane. To this end I provide a pair of plates
Q, Q which are fastened to the inner sides of
the two members (7 of the erane by means
. of bolts ¢ which pass through elongated slots
¢, ¢, i the erane members,  The auxiliary
irack secitons L ave pivoted to the plates ¢
a1l the hinee connection between the swing-
ing track and the cvane Is also formed
ihrough these plates. - Each of the plates
may conveniently be provided with a short
fixed seciion of track F* placed directly in
rear of and forming contuuations of the
track members L when these latter members
£

of the ditch, whereupon the brake is again

and the resulting lifting of the lower end of -

70

! 1e winding of the lowering cable -
1s now continved and the excavator is drawn =
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. oceupy their normal posviticms.: Each of the ]

- the rear end.of one of the track sections F*
“which the machine will exeavate the bolts ¢
* tudinally within the limits permitted by the.

“pin and-slot connections afforded by the

" - obtained, the boltsare again tightened so as'

15

.. means for the droms may be empleyed, the
25 ‘perticular operating mechanism for. the
"~ cables forming per se no part of the present.
“invention. In the drawings the drums I, K
‘and O are indicated as loosely mounted upon.

30

. &’ and at the opposite end 'a clutch member

35

45

" members 2, and &*; and with actuating lever
5 similar to the actuating lever of the other
- 55 ST

- 60

- ated it must-be moved in the opposite direc-

$5

‘When it i& desired £o alter the width of ditch-

‘together with the dumping track,

adjustable plates there is no danger of'chang=

~-+ ing the relationship between, the swinging

- track and the dmr(liping track when the ad-
20

" adjusting operation thay

‘very quickly and conveniently. - .

‘operating with the brake member ¥’, and I
is & clutch member fixed to ihe shaft % and |
_ - arranged to codperate with the clutch mem-

“ber &%

40
-7 chitch by means of a 'lever k* which is pro-
. vided with & fork &* euatering &.groove k7 in

~direction of oscillation ‘of the lever. The

channel mewcbers f is preferably hinged to-

by mesans of any suitable.form: of hinge "

are loosened and the plates Q are slid longi-

elongated slots and the bolts passing through
them; and, when the proper adjustment is

to hold the track members securely:in posi-
tion. It will be seen that by placing the
hinged connection for the swinging track,
on the

P

and furthermore the

jusinients ‘are .made;

be accomplished

Any - suitable driving . and controlling

shaftsi, k and o’.. These shaftsiare indicated.

as being continuously driven through a

sprocket chain R ‘which is in turn driven by
eny suitable motorn- (not shown).- Secured
to one end of the drum K is & brake member

k*. E*is a stationary brake member for co-

“The drum is‘moved axially so as to.

bring into operation:either. the brake or the

the drum.. The drum roiates freely within
the fork but when the lever is cscillated in
the plane parallel with the axis of the drum

the drum is caused to move axially in one |.

direction or.the other dépending upon the
drum I is shown as having brake members
4’, 4%, corresponding to the brake members
associated with- the drum K;. clutch mem-
bers 4%, 4, corresponding .with the clutch

drum.. =~ . Y o

"In Fig. 2 of the drawings both the hoisting
and lowering drum are shown in neutral po-
sitions so that in order to lock either drum.
against motion it: must be moved laterally

to bring the brake members into engage-
ment, while to cause either drum to be oper-,

tion so as to throw in the clutch. It isneces-
.sary to drive the drum’Q positively in both
directions and.to this end in gddition. to

'by means of a sprocket chain

clutch rémbers o® and of corresponding to
the ciutch &* and i* and the actuating lever
0° corresponding .40: the ,actuating lever &* I

have provided. a secend .clutch. device com- ..t .
prising & membei .l -carried upon .the oppo- 707
site. end. of the:drum.and a:driving clutch . -

Vs

member o° which rétates in the direction op- . -

posite to that of the: shaft o’. When the

drum is shifted into the position shown in -
Fig. 2 it is rotated in one direction through

the clutch members o” and o® and when shifted

“to the other limit of its axial movement it is

75

rotated in the opposite direction through tiie

cluteh imembers o and ¢f. The ¢lutch mem-
ber o® may conveniently form a bearing for
one end of the shaft o’ as shown and have at-
tached thereto a sprocket wheel ¢° which is
continuously. driven in the proper directicn
Ig.' " In order
to hold the drum stationary an ordinary'foot
brake as indicated at S may be employed.’

* Tt will now be seen that 1 have provided 4,

digging machine wheréby it is pessible to ex:

80

cavate ditches having any desiréd width and. -

eny desired slope of the side walls, to make
the side walls perfectly even and smooth and:
whereby the excavated material may be de-

90

posited at any desired point along side of the -

ditch or into some sert of vehiele for carry-

ing the excavated material away. "At.the ¢

same. . time ‘the machine is comparatively
light and simple in construction and may be

Whilo I have ilfustrated and_ described in_

detail only a preferred embodiment of my -

invention and ceriain well known mechan-
isms indicative of general types of mechan--

-jsms necessary for carrying out my inven-. - -
105

tion I do not desire to be limited thereto
since in its broad aspects my invention may
take many other forms as will be “evident
from the terms employed in the definitions
‘of my invention constituting the appended
claims. . - | _ ol L

Having now fully described my invention,

Letters Patent is:”

.

1. In sn excavating apparatus, an exca-

‘operated 'with a. minimum. expenditure -of -
‘labor and power. A,

100

1100

what I claim as new and desire to secure by

vating dipper, a downwardly inclined track 115
for guiding the dipper, said track havingits .~ -

lower end projecting laterally from the re-.
mainder of the track, an oscillating sapport

for said track, means for moving said dipper .

along said track, and means for oscillating 120, . e

said support. .

~ 2.-In an excavating apparatus, a swinging .
c¢rane, a-track depending from said crane, -

said track having its lower end projecting lat- - - G

erally from the remainder. of the track, an 125 ...

‘excavating dipger moumted on said track'se: . .11
e

as to be guided thereby, means formoving
said dipper along seid track, and ‘means<for:
Swmglng Sald crane. AJUERUCIASEEIE NP SLPRRS S £ 1 14 ST I

3. In an excavating’ apparatus,’ &> érane 180: =

i

e N S5
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20

supported to swing about a vertical axis, an

nclined track connected ic. the crane snd

extending'downwardly and inwardly toward
said axis, an excavating dipper mounted on
said track so as to be guided thereby, and
means for moving said dipper along said
track. . A L

4. In an excavating apparatus, a crane

"supported to swing about a vertical axis, an

10 i
- tending downwardly and inwardly toward

inclined track connected to the crane and ex-

sald axis, an excavating dipper mounted on
seid track so as to be guided thereby, means
for moving said dipper along said track, and
means adjacent to the upper end of said
track for dumping said dipper.

5. In an excavating apparatus, a track,
means for $u gorting said track in any one of
a plurality'of different inclined positions, said
track having its lower end projecting later-
g‘a‘ﬂy’ from the remainder of the track, an ex-
cavating .dii)per mounted upon said track,

. and means for moving said dipper.

25
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-ally from the remainder of

‘mears for moving said

6. In an cxeavating apparatus, a track,
meaus for supj
a plurality otpr ifferent inclined positions, said
track haviug its lower end ;i)rojecting later-
the track, an ex-
cavating dipper mounsed upon said track,
i dipper, and means for
swinging said track about a vertical axis
passing adjacent torthe lower end thereof.
. 7. In an excavating apparatus, a track,

ifferent inclined positions, said

_means for su})é)or_ting said track in any one of

a plurality o

“track having its'lower end projecting Iates-

ally from the remainder of the track, an ex-
cavating dipper mounted upon said track,
means jor moving said dipper, and means

-adjacent fo the upper end of said track for

dumping said dipper. }

8. In an excavating apparatus, a track,
means for su})é)orting said track in any one of
a plurality of different inclined positions, said
track having its lower end projecting Iater-
ally from the remainder of the track, an ex-
cavating dipper mounted upon said track,
means for moving ‘said dipper, means for

swinging said track sbout a verticel axis

passing adjacent to, the lower end therect,
and means adjacent to the upper end of said

~ track for dumping said dipper.

55

60

- 9. In'an excavating apparatus, a platform,
a crane mounted on said platform so as to be
revoluble about vertical and horizontal axes,
means for holding said crane in any angular
position with respoct to said horizontal axis,
a track depending from the outer end of said
crane, an excavating dipper. mounted on said
track, meéans for moving said dipper along
said track, and means for swinging said crane
about said vertical axis.

orting said track in any one of

!

. 10..In an excavating apparatus, a plat-{

.+ form, 4 crane mounted on said platform so as
85 to be

revoluble about vertical and horizontal

l

926,136

axes, means for holding said crane in any
angular position with respect to said hom-
zontal uxis, a track depending from the outer
end of sald crane, an excavating dipper
mounted on said” track, means for moving
said dipper along said track, means forswing-.
ing said crane about said vertical axis, and
means sdjacent to the upper end of said.
track for dumping said dipper.

11. In an excavating apparatus, a plat-
form, a crane mounted upon said platform
so as to be révoluble about a vertical axis,
an inclined tiack hinged to and depengding
from the outer end of said crane, an excavat-
ing dipper mounted on said track, means for
moving said aipper along the track, means -
for raising and lowering the lower end of
said track, and.-means for swinging said
crans about said vertical axis.

i2. In an excavating apparatus, a plat-
form, a crane mounted upon said platiorm
so as o be revoluble about. a vertical axis,

.
70

85 -

"an inclined track hinged to and depending

from the outer end of said crane, an excavat-
ing dipper mounted on said track, means for
moving said dipper along the track, means
for raising and lowering the lower end of said-
track, means for swinging said crane about
said vertical axis, and means adjacent to the
upper end of said track for dumping said
dipper. . _

i3. In' an excavating apparatus, a crane,
an inclined track depending from said crane,
means for varying the point of connection
between the upper end of ‘the track and the
crane, an. excavating dipper mounted on

-said track, and means for moving said dipper

along said track. .

14. In an excavating apparatus, a crane,
an inclined t~ack depending from said crane
a swinging track section carried by the crand
adjacent to the upper end of said inclined
track and arranged to be overbalanced when
the dipper occupics a predetermined posi-
tion thercon so as to dump the dipper, and :
means for moving said dipper along said
inclined track and into said predetermined
position on the said swing track section.

15. In an excavating apparatus, a crane,
an inclined track depending from said crane,

.& swinging track section carried by the cranc

adjacent to the upper end of said inclined
track and arranged to be overbalanced when
the dipper occupies a predetermined position’
thercon so as to dump the dipper, means for
moving said dipper along saib inclined track
and into said predetermined pbsition on the
said swing track section, snd means for
simultancously adjusting the positions of
the inclined track and said swinging track
soction relatively to said crane. '
1¢. In an excavating apparatus, a crane
arranged to swing about a vertical axis, a
track hinged to said crane and projecting
downwardly therefrom, said track having a 139

1256
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laterally-extending portion at the lower end,
means for varying the Inclination of said
crane, means for vavving the point of con-
nection of said trask upon the crane, an ex-
eavating dipper mounted on said track, a
hoisting rope connected with' said dipper
and passing around the outer end of the
crane, a second rvope fastened to the said
dipper and extending upwardly adjacent to
thie lower end of said crane, and means for
winding and unwinding said ropes.

17. In an excavaling apparatus, a crane
arranged to swing abont a vertical axis, a
track hinged to said crane and projecting
downwardly therelrom, said track having a
laterally-extending portion at the lower'end,
means for varying the inclination of said
crane, means for varying the point of con-
nection of said track upon the crane, an
excavating dipper mounted on said track, a
hoisting rope connected with said dipper and
passing around the outer end of the crane,
a second rope fasteaed to the said dipper and
extending upwardly adjacent to the lower
end of said crane, meanrs for winding said
L visting Tope or holding it taut, and means
fo. winding said second rope.

S

18. In an excavating apparatus, a crane

arranged to swing about a vertical axis, a
track hinged’ to said cranc and projecting
downwardly therefrom, suid track having a
laterally-extending portion at the lower end,
means for varying the inclination of said
crane, means for varying the point of con-

nection of said track upon the crane, an ex- :

cavating dipper mounted on said_track, a
hoisting rope connected with said dipper and
passing around thie outer end of the crane,
a second rope fastened to the said dipper and
extending upwardly adjacent to the lower
end of .said crane, means for winding said
hoisting rope or holding it taut, means for
winding said second rope, and means for

30

40

locking said track to the crane at any de-.

sired inclination or for relcasing it so as to
permit it to drop by gravity or to be raised
upon winding up said second rope.
In testimony whereof, I sign this specifi-
cation in the presence of two witnesses.

CHARLES W. ROOD.

Witnesses:
C. W. Erwix,
H. HENXDRICKSON.
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