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bucket being shown in its elevated position 
just previous to dumping: Fig. 4 is a view 
similar. it) ig. S show ig 
ticket in, its tumping it silion; lig. 5 is a 66 

To all tillon it may concen: 
Be it know in that I, (ii.ARLEs W. Roo), a 

citiz: of the United States, residing at 
Britt, State of Iowa, have invented a cel 
tain new and useful improvement in Ditch 
i:g-\iachines, a declare the following to 
be a full, clear, ad cwact description of the 
sale, such as will cable other's skilled in the 
art to which it petail is to make and use tie 
saine, reference being had to the acconna 
nying drawings, which form a part of this 
specification. , 

Miy inventioil leiates to cxcavating appa 
its and in orc particularly to all apparatus 

for forming E.E. 
In order to afford laintanency to ditches 

having unsupported walls it is necessary 
that the walls be made to sloc at an angle 
equal to the angle of repose if the material 
in which the ditch is formed. 
The primary object of the present inven 

tion is to provide a simple and efficient 
machine for digging a ditcli, with slooti 
uniformly sloping walls. 
A further object of the present invertion 

is to provide a machine of the character 
specified whereby thi- slope of the w:lis if 
the ditch may be easily aid caveniently 
varied to suit the character of the literials 
which are being excavated. . 
A further object of the present investion 

is to provide a machins of the character, 
specified wherein the width of the ditch to beformed may be easily and convcliently 
varied within finy desireil limits. 
The present inventioi has for a further 

object to provide a machine which shall be 
simple in construction and ellicient in oper 
ation. 
.The various features of novelty whereby 
my invention is claracterized will be here 
inafter pointed out with particularity in the 
claims; but for a full understanding of my 
invention and of its various ojects and ad 
vantages reference may be had to the fol 
tion with the accompanying drawings, 
wherein: . . . . . 

Figure 1 is a side elevation of a portion of 
a machine embodying a preferred form of 
my invention; Fig. 2 is a plain view of the 
part shown in the left hand portion of Fig. 
1, the scale of Fig. 2 being, however, larger 

A. than that of Fig. 1; Fig. 3 is a view on an 
enlarged scale of the inner side of the outei 
end of the swinging crane, the excavating 

| the excavating 
s A secti) t:k: o! list 5-5 of Fig. 3: Fig. 6 is 

a sectio in tic; oil line (---6 of Fig. 3; and 
Fior. 7 is a lilan view of the saime : it show Fig. 7 is a Jan view of the same it shown 
in Fig. 6. - . - 

In the drawings I have illustrated a ma- 65 
clii which is dipted to straddle the ditch, 
it eig provided witl iole is resting upon 

it lic ground oil oposite sides of the ditch. 
The type of supporting truck for the exca 
vating litus is however, in laterial 7 ) 

ld very little of it has he':... show 1 since 
my iivitic; nay lie inlied 'ith equill 
advaitage to tulicks shieli i readil 'til t ( 
u; on the top of tic groud. to the 

sti's ictures which a ré intend. l to it joi: 
water in the polition of the dii (! it reads ex 
cavatt'd. . . . " " . : 

Referring to the drawings, A indivities the 
supporting struct tire of the tiger and at indi- : 
(atcs rollers up in which the slic::til . 
struct tire resis. At the extreme outcr end 
of tie, storting stri’t re is a in-talle 
I3 which cities a crane ( ... the crane king 
iv: "t the tuid-taile as at c s is it lie - 5 

frce to swing in a vertical lanc, he crane 

i. 

S. t 

is suppoitei at any desired singlely Jhi (;) is 
. . . . 
At a if a guy rosel which connects the citate:' ' 

if the crane with the top of a tallis' E. in any $ ) 
li'i is 

This uright may lie suitably race, 
suitable. maininei as for examle, 
of a guy-rope c passing to the rear is 
ipts, . . . . . . . . . . . . . F is a swinging track linge at is per 

it it tw. 5 cind to the crane and extentling 
end to a point beneath the sui), it i? lia:- 
form. G is a tipper or lucket which is 
it's tyclfrin the lot on to lie ir of the track F, taking a cut fi in the l; it it ii. 
to the top of the ditch during suic: ; ; , e- ii) 
ment track unity be mate if v. a - 
allel channel iron memlicts f havins bei: 
flanges turned toward each other titli 
bucket or diaper may be proviet with 
wheels or rollers it which rail it in thi: ; litics (5 
of the track menters. The ill.ii r (ii 
per is hoisted by incans of a h isling , is 
attached to the front thereof, passig () wer: 
pulley l at the outer end of the erint, thinct passing over a pulley.h' upon the turn-title it) 
and to a drum upon the supportig ill 
form. A second rope or cable, is meeti to 

to it it of the litch or up in tip. It is 75 

: 
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the rear end of the excavator, passes over a 
pulley i at the lower end of the track mem 
ber, thence over a nulleyi' on the turn-table, 
and has its free ent connected to a drum IX 
adjacent to the druim I. It will be seen that 
by unclutching the drum k and driving the 
drum 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 coinected at an intermediate point 
to the crane as at l. 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 outwartly beyond the pivotal point l, 
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 
Mwhich is pivoted at one end to the swinging 
track and engages with a pinion in revolubly 
supported upon the crane. Connected with 
this pinion is a brike disk in'. A brake-band 
m surrounding this disk is controllied by a 
brake lever a 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 Narranged 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 manner as, for example, by means 
of an endless cable o passing around the turn 
table and 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 at the bottom of a ditti P: the lowering 
drum is released and the hoisting drun is : 

The excavator is first set into operation. 
drawn parallel with the bottom of the ditch, 
cutting into the material from p top'. The 
front rollers of the excavator now leave the 
horizontal portion, F of the track and enter upon the inclined portion, F and, is the winding of the hoisting cable proceeds, the 
cutting edge of the excavator follows the 

3. 
dotted line f through the material to be ex 
cavated and cuts away a layer of matelial { 
The loaded bucket is then drawn upwardly 
to the end of the track and the critic is . 

Then the hoisting of the swung laterally. 
excavator is continued until the excavator 
runs upon the auxility track sectii); and 
dumps as has been previously dese 'i'i'i. 
The hoisting drum is then licked in positill and the lowering drual set in tiperatic, the 
brake being at the saline title 'eleasel. 
Since the excavator canpot returll to its 
lower position while the hoisting rope is titlit, 

the lower end of the swinging track will be 
lifted. The winding of the lowering cable 

- and tie resulting lifting of the lower end of 
the swinging track are continued only long 
enougli to permit the excavator to clear the 
walls of the ditch in lowering and, as soon as 
sufficient clearness has been provided, the 
brake is applied and the hoisting cable re 
leased. 

| is now continued and the excavator is drawn 
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 it cut just at one 
side of the previous cut. The brake and the 
lowering rope are then released so as to per 
nit the excavator to drop upon the bottom 
applied 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 a, 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 mide and the cutting opera 
tions are resumed. When it is desired to 
vary the angle at which the walls of the 
ditch 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 in its new position. The adjust 
ment of the guy-rope may be accomplished 
in any suitable manner as, for example, hy 
providing it with a number of separated 
eyes d and securing the end of the guy-rope 
to the upright by means of a pine' which 
passes through one of the eyes and the top 

: of the upright. To alter the position of the 
crane the pin e' is withdrawn and after the 
crane has been properly positioned, the pin 
is inserted through the most convenient eye 
in the cable. This method of adjustment is 

: coted simply as indicative of the variots 
common inethods which will answer for this 
purpose. In order that ditches of different 
widths may be excavated I provide means 
for shifting the swinging track bodily so as 
to vary the point of its connection with the 
crane. To this end I provide a pair of plates 
Q, Q which are fastened to the inner sides of 
the two member's C of the crane by means 
of bolts g which pass through elongated slots 
c. c. in the crate menulers. The auxiliary 
i lack sectiois L are pivoted to the plates 1 
iiii the liege coni ("tii: -etwee: the Swing 
ing tick and the came is also foiled 
it righ these pates. Each of the plates 
lay civiety he rovided with a short 
fixed seti of track F placed directly in 
rear of all furning continuations of the 
track nealers L when these lattei' inenbers 

of the ditch, whereupon the brake is again. 

he winding of the lowering cable . 
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occupy their normal positions. Each of the 
channel members f 

clutch members o' and of corresponding to 
is preferably hinged to the clutch k and it and the actuating lever 

8 

the rear end of one of the track sections F of corresponding to; the actuating lever k"I: ...; 
When it is desired to alter the width of 
by means of any suitable, form of hinge f diff, 
which the nachine will excavate the bolts q 

O 

are loosened and the plates Q. 

pin and slot connections afforded by elongated slots and the bolts passing through 
them; and, when the proper adjustment is obtained, the bolts are again tightened so as 

15 

to hold the track members securely, in posi 
tion. It will be seen that by placing the 
hinged connection for the swinging track, 
-together with the dumping track, upon the adjustable plates there is no danger of change 
ing the relationship between the swinging trick and the dumping track when the ad 

20 justments are made; and furthermore the adjusting, operation rhay be accomplished 
very quickly and conveniently. . . . . 

25 
invention. In the dra 

30 

Any suitable driving aid controlling means for the drums may be empleged, the 
perticular operating mechanism for the 
cables forming perse no part of the present 

wings the drums I, K. 
and O are indicated as loosely mounted upon 
shafts i, k and o'. These shafts are indicated 
as being continuously driven thiough a 
sprocket chain R which is in turn driven by 
any suitable motor (not shown). Secured 
to one end of the drum K is a brake member 
k and at the opposite end a clutch member 

35 k'. k is a stationary brake member for co 
operating with the brake niemberk, and k. 
is a clutch member fixed to the shaft k and 
arranged to coöperate with the clutch mem 

. . . . . . . e. are slid longi 

tudinally within the limits permitted by the 
the 

ber k. The drum is moved axially so as to 
bring into operation: either the brake or the 
vided with a fork, kentering a groove k in 

45 

direction of oscillation of the lever. 

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

of 

the drum is caused to move axially in one . inding upon the 
The 

drum I is shown as having brake members 
direction or, the other dé 

i’, i, corresponding to the brake members 
associated with the drum.K; clutch mem 
bers. i., ii, corresponding with the clutch 

- members k, andk; and with actuating lever 
similar to the actuating lever of the other 

. 55 
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drum. - - 
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 
ated it must be moved in the opposite direc 
tion so as to throw in the clutch. It is neces sary to drive the drum Opositively in both 
directions and, to this end in addition to 

prising a memberg; carried upon the oppo , have provided a second clutch: device com-iris. 
9 : . . . 

site end of the drum, and a driving clitch . . ; 
member o' which rotates 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' arido and when shifted 
to the other limit of its axial movement it is 

clutch members o' and o' The clutch 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 o9 which is 
continuously, driven in the proper direction 
by means of a sprocket chain In order 
to hold the drum stationary an ordinary'foot 
brake as indicated at S may be employed. 
digging machine whereby it is possible to ex 
any desired slope of the side walls, to make 
the side walls perfectly even and smooth and 
whereby the excavated material may be de 
ditch or into some sort of vehicle for carry 
ing the excavated material away. At the 
same... time the machine is comparatively 
light and simple in construction and may be 
labor aridpower. * . . . 
While I have illustrated and described in 

invention and certain well known mechan 
isms indicative of general types of mechan 
isms necessary for carrying out my inven-. 
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 my invention constituting the appended 
claims. . . . 

Having now fully described my invention, 
what I claim as new and 
Letters Patent is: . 1. In an excavating apparatus, an exca 
vating dipper, a downwardly inclined track 

110 

desire to secure by 

75 

rotated in the opposite direction through tie 

It will now be seen that have provided s. . 
cavate ditches having ary desired width and . 

90 

osited at any desired point alongside of the 
95 : 

operated with a minimum expenditure of 
100 

detail only a preferred embodiment of my 

for guiding the dipper, said track having its 
lower end projecting laterally from the re 
mainder of the track, an oscillating support 
for said track, means for moving said dipper 
along said track, and means for oscillating. 
said support. 2. In an excavating apparatus, a swinging . . . . . . . . 
crane, a track depending from said crane, . . . . . . 
said track having its lower end projecting lat- . . . .'; 
erally from the remainder of the track, an 125 . . . 
excavating dipper mounted on said trackso: . . . . . . . . 
as to be guided thereby, means for moving 
said dipper along said track, and means/fortii 
swinging said crane. . . 3. In an excavating apparatus, 

s s 
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as 
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. 

means for moving said 

65 

supported to swing about a vertical axis, 
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. . m 

4. In an excavating apparatus, a crane 
supported to swing about a yertical axis, an 

0 - i. 
1u tending downwardly, and inwardly toward 

inclined track connected to the crane and ex 

said axis, an excavating dipper mounted on 
said track so as to be guided thereby, means 

inclined track connected to the crane and 

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 ju E. said trackin any one of a plurality'of different inclined positions, said 
trackiraving its lower end projecting later 
Ally from the remainder of the track, an ex v. 

cavating E. mounted upon said track, or moving said dipper. 
. 6. In an excavating apparatus, a track, 
means for supporting said trackin any one of 
a plurality o E. inclined positions, said 
track having its lower end projecting later 

- ally from the remainder of the track, an ex 
cavating dipper mounted upon said track, 
. . . dipper, and means for 
swinging said track about a vertical axis 
passing adjacent to the lower end thereof. 

7. In an excavating apparatus, a track, 

ifferent inclined positions, said means for SEE said trackin any one of a plurality o 
track having its lower end projecting later 
ally from the remainder of the track, an ex cavating dipper mounted upon said track, 
means for moving said dipper, and means 
adjacent to the upper end of said track for dumping said dipper. 

8. In an excavating apparatus, a track 
means for E. said trackin any one of a plurality of different inclined positions, said 
track having its lower end projecting later 
cavating dipper mounted upon said track, 
means for moving said dipper, means for 
'swinging said track about a vertical axis 
passing adjacent to the lower end thereof, 
and means adjacent to the upper end of said track for dumping said dipper. 

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 respect to said horizontal axis, 
a track depending from the outer end of said 
crane, an excavating dipper, mounted on said 
track, means for moving said dipper along 

926,136 

angular position with respect to said hori 
an axes, means for. holding said crane, in any 

zontal axis, a track depending from the outer. 
end of said crane, an excavating dipper. 
mounted on said track, means for moving P f 
said dipper along said track, means forswing : 
ing said crane about said vertical axis, and means adjacent to the upper end of said . . 
track for dumping said tipper. 11. In an excavating apparatus, a plat 75 
form, a crane mounted upon said platform 
so as to be revoluble about a vertical axis, 
an inclined tack hinged to and depending 
from the outer end of said crane, an excavat 
ing dipper mounted on said track, incans for 80 moving said dipper along the track, means 
for raising and lowering the lower end of 
said track, and - means for swinging said 
crane about said vertical axis. 12. In an excavating apparatus, a plat 
form, a crane mounted upon said platform 
so as to be revoluble about a vertical axis, 
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. w 

13. An 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 tack depending from said crane 
a swinging track section carried by the cran 
adjacent to the upper end of said inclined 
track and Ag:to be overbalanced when 
the dipper occupies a predetermined posi 
tion thereon 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, 
a swinging track section carried by the crane 
adjacent to the upper end of said inclined 
track and AARE be overbalanced when 
the dipper occupies a predetermined position 
thereon so as to NE the dipper, means for 
moving said dipper along said inclined track 
and into sail redetermined position on the 
said swing track section, and means for simultaneously adjusting the positions of 
the inclined track and said swinging track said track, and means for swinging said crane saction relatively to said crane. about said vertical axis. 

ally from the remainder of the track, an ex 

lc. In an excavating apparatus, a crane 10. In an excavating apparatus, a plat- arranged to swing about a vertical axis, a form, a cranemounted on said platform so as 
to be revoluble about vertical and horizontal | track hinged to said crane and projecting downwardly therefrom, said track having a 
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laterally-extending portion at the lower end, 
ri?ians for varyiugihe inclination of said 
crane, means for varying the point of con 
nection of said tra:k linois the crane, an ex 
cavating clipper mounted on said track, a 
hoisting rope connected with said dipper 
and passing around the outer end of the 
crajie, a second 'oj}c fastened to the said 
dipper and extending upwardly adjacent to 
the lower engi of said crane, and means for 
winding and unwinding said ropes. 

17. 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 
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 

25 

passing around the outer end of the crane, 
a second rope fastened to the said dipper and 
extending upwardly adjacent to the lower 
end of said crane, nears for winding said 

isting rope or holding it taut, and means 
fo. winding said second rope. 

18. In an excavating appalatils, a crane 
arranged to swing about a vertical axis, a 
track hinged to said cratic and projecting 30 
downwardly therefrom, 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 ex 
cayating dipper mounted on said track, a 
hoisting rope connected with said dipper and 
passing around the outer end of the crane, 
a second rope fastened to the said diff, 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 
locking said track to the crane at any de 
sired inclination or for releasing 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. ERWIN, 
H. HENDRICKSON. 
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