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WALTER w. HA_'RTSOUGH OF SAN FRANCISCO CALIFORNIA

DITCHING MACHINE.
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Application filed July 12,

To all whom it may concern: ,

Be it known that T, Warrer W. Hagr-
SOUGH, @ citizen of the United States, resid-
ing at San Francisco, in the county of Saun
Francisco and State of California, have in-
vented: certain new and useful Imprm e-
ments in Ditching Machines; and 1 do
hereby - declare the following fo be a- full,

clear and exact description of the nlventlon,

such as will enable others skilled in the art
to which itappertains to make and use the
same,

My present 1nvent10n is directed particu-
larly to the provision of an improved dltch—
ing machine and is in the nature of an im-
1)10\'ement on, or modification of, the ditch-
ing machine disclosed .and brmdly claimetl
in my prior United States patent. 1,295,327,
of date May 8, 1917.

Generally stated, the invention consists
of the novel devices and combinations of

devices helcumftel descrlbed ‘md deﬁned in-

the. claims.

© A commercial form oi the ditching ma-
chine, embodying my several features ot i im-
proy ement, is illustrated in: the accompany-
g drawings, wherein like characters indi-
cate like pdltb throughout the several views.

-Referring to the chamnos

Fig. 1 is a plan view of the machm(\'

Fio 2 is a side elevation of the nmdune

inw 3.is a rear elevation of the machme,

Fig. 4is a front elevation of the machine;

I‘lo 5 is a detail of the-cxcavating wheel,
some- party being broken away; :

Tig: 6 -1s o section taken dpploxunatdy
on-the hne 6—6 of Fig. 5;

Fig. 77is an eulawcd section’ talxul on th"
line 1——; of Fig. 55

Ifig. 8 is a . view coumpondmu to Imr
7. but illustra ting a shghtly modified con-
strcetion ; H .

Fig. 9 1s a view conespondm«r to g ”)
but illustrating” a multissection excav atp g
wheel; and :

Fig. 10 is-a section talxen dpPlOXIlHdth
on -the line 10—10 of Tig: 9, some paltx
being broken:away. »

The machine 111ust1ated n Tlos 1 to 4,
inclusive, comprises as follows:

As amovel and important feature, I plO-

vide front and rear trucks, connect the front -

and rear truck frames by a reach bheam in
the ioun of a heavy tube, and mount the
excay amno wheel to mtate on the inter-

Specification of Letters Patent,

» 1110\Dments thereof through .the -
- sleeves of the stub J\Ies 18." The two collam
96 are-preferably cross connected by a tie-

Patented Apr. 4 1922

1920. Senal No 395, 439
mediate portion of this reach, between the
front and rear truck frames.

The tubular reach 11 is prefer ablv a large
iron or steel pipe. The frame of the. tront

truck is indicated by the numeral 12, and
‘the frame of the rear trick is’ mdlcated by
.the numera] 13. The reach 11, at its vear

end, is rigidly secured to the rear. truck

60

frame 18 by suitable clamps 14 (see particu-

tarly I‘1gs 1and 2). The front truck frame

12 comprises a bolster 15, to which the reach
- is rigidly connected at its front end. Th@
rear portion of the front truck frame 12 is
1'101d1y connected to the intermediate por:
tion of the reach 11 by a vertically dis-

posed metal hanger plate 16, as best. shown‘

70

in Fig. 2. Thus the front frame. 12 1s -

1101d1y secured to the reach 11.°

. "The front frame 12 is carried from latel-
ally spaced front-wheels 17, but is vertically
adjustable in respect thereto, and the said
front ‘wheels are mounted to oscillate so as
to steer the machine, the said arrangement

,belncr preferably accomphshed as follows

ald wheels 17 are journaled on’stub axles

' 18 pivoted on vertical guide rods 19, which,

75

80

at their upper ends, are rigidly connected .

to short projecting arms 20 of a horizon-

Short -
arms 22 ‘are rigidly secured to the lower end

ally disposed secondar 1y bolster 21.

of the guide rods 19, and vertically dl%p()bLJ

85

serew: threaded’ 10ds 93 are xl”ldl‘ sccmut :

to'the arms 20 and 22.

The frame 12, at its- frbnt end has bhmb, |

atms 24 that are perforated so that they
Vil - hecly Slip' over the threads 01: the: e
~ Nuts 25

spective achacent; screw rods 23,
work on the screw rods 23, du ectly engage

the arms 24 and thus sipport the hont
ad-

truck frame 12 for independeént vertical:
justments at its opposite sides. Collars -2
ou - the élllde Tods 19, Iimit the - downward
“vertical

bdl 27, ‘shown asconnected pipe sections
in-Tig. 1, the same bem“ lcmoved h onY L J(vq
2 and 4,

“The rear tluck frame . 13 is a 114110W
structure and is carried by a single wide-
faced traction wheel 28 journaled thereto

and a.rmnoed to run on the hottom of the
ditch- Whl(,h will be formed as. heremafter
described.

The excavating -wheel,’ as prefera,bly de-

H(), .

90

95
100
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signed, comprises a flanged hub 29 and
radial front and rear arms 30 and 31, said
rms being made from angle bars and be-

ing tied together Ly truss straps 32. The

arms 30 and 31 are further shown as con-
nected by tie-rings 80* and 31%, and they
afford parallel pairs of arms, which carry
the ‘excavating scoops or shovels. These
scoops are preferably made of. sheet metal
bent into semi-cylindrieal form and indi-
cated by the numeral 33. Said scoops 33 are
radially disposed in - respect to the hub of
the wheel and they are viveted, bolted ox
otherwise rigidly secured to the correspond-
ing front and rear arms 30 and 381, and
thence, are open at their outer ends for an
important rveason presently to lLe further
considered.

As best shown in Figs. 2 and 7, the for-
wardly projecting flanges of the front arms
30 are cut away at places where they are
bolted to the scoops 33, and shaving knives
34 are secured to the front edges of said

.scoops and .to the outer portions of said

arms 30, by nut-equipped bolts 85, or other-
wise. The numeral 86 indicates wedge
strips interposed between the scoops and the
arms 30 to assist in holding the shaving

_ knives 84, with their cutting edges project-

30

35

40

ing forwardly of the plane of movement of
the reduced outer end portions of the arms
30.  This is important because ‘it prevents
the outer ends of the arms 80 from running
in frictional contact with the earth bank that
is being cut into by the knives 34. At the
outer extremities, the knives project radially
a short distance, say half an inch beyond the
outer extremities of the scoops, so that in

‘the excavating action, the earth will be loos-

ened up always to
by the scoops. T
The arrangement- illustrated in Fig. 8 1s

points below those reached

~ substantially like that as illustrated in Fig.

50

55

7, except that the. forwardly projecting
flanges of the arms 30 are in line with the
scoops, instead of being cut away or simply
turned backward so that they will not en-
gage the éarth bank. - ;

. The excavating wheel just described is, as
already stated in a general way, arranged to

work  between .the front and rear truck:

frames, and its hub 29 is journaled on the
tubular reach 11 and is held against axial
movements thereon by fixed thrust collars
37 or other suitable devices. Rigidly se-
cured to the front arms 30, of the said exca-
vating wheel, is an internal gear 88, which,

“as shown, runs in mesh with the pinion 39

. on the rear end of a short shaft 40 journaled

60

in suitable bearings on the front truck
frame 12. _ ;

The numeral 41 indicates a motor, shown
as a multi-cylinder internal combustion en-
gine carried by the truck frame 12, with its

5 crank shaft 42 disposed. longitudinally of

1,411,999

the machine. On the rear end of the crank
shaft 42 is a fly wheel 43, which, by a suit-
able clutch 44 (shown in part), is adapted
to be coupled, at will, to a short transmission
shaft 45 that carries a pinion 46 that meshes
with 2 spur gear 47 on the shaft 40. Means
has just been described whereby the scoop-
equipped excavating wheel may, at will, be
driven from the engine and rotated in the
direction of arrows marked on TFigs. 3, 4

and 5.

Engine-driven means is also provided for
rotating the traction wheel 28 to thereby im-
pel the machine forward at the proper or
desired: speed. - This' means includes the
novel feature of utilizing the tubular reach
11 as a support and enclosing casing for a
transmission shaft that transmits the power

from the engine on the front truck, axially -

through the excavating wheel, to the rear
truck where it is connected to the réar trac-
tion wheel. This arrangement is very im-
portant where the engine is on the front
truck, and in a machine of this character,
with laterally spaced front wheels and a
single rear traction wheel, it is important
that the engine be located on the front truck,
not only. to distribute the weight but to get
a proper laterally stable:support for the
engine. . ; ‘

The manner in which the above feature is
carried out is as follows: - SRR

The numeral 48 indicates a long transmis-
sion shaft extended axially through and
journaled in the tubular reach.11 and pro-
vided, at its front end, with a bevel gear 49

8D

85

90

100

that meshes with a bevel gear 50 on the _

upper end of the oblique shaft 51 journaled
in suitable bearings on-the front end of the
front truck frame 12. Keyed to rotate with
and to slide on the shaft 51, is a peripheral
friction wheel 52 that runs in frictional con-
tact with a face friction wheel 53 secured to
the front end of the engine crank shaft 49.
The rear single traction: wheel 28 carries a
large sprocket wheel 54, and a sprocket chain

105

110 -

55 runs over this wheel and over a small -

‘sprocket 56 carried by one end of a short

countershaft 57 journaled in suitable bear-
ings 58 on the truck frame 18 and provided

115

with a bevel gear 59 that meshes with a bevel j

pinion 60.  This pinion 60 may be driven

directly or indirectly from the Tear end of

the long transmission shaft 48. In some
instances, said pinion 60 may be directly
applied to the rear end of said shaft 48, but,
in other instances, it will he connected to or
driven from said shaft 48 through trans-
mission mechanism either of the worm and
gear type or of the type used in automobiles,
and such transmission mechanism may be
located in a casing 61 secured on the truck
frame 13 (see Figs. 1 and 2). - ' :
Whether the transmission mechanism is
provided within the casing 61 or whether the

120

125

130
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pinion 60 is directly carried by the shaft
48, nevertheless the co-operating friction
wheels 52 and 53 afford -a variable speed
transmission device, and reversing device if
desired, whereby the speed of rotation of
the traction wheel 28 may -be. varied in
respect- to the speed of rotation of the ex-
cavating wheel; and this arrangement is
highly important because in different kinds
ot soil, more or-less rapid advance of the
machine will not only be permitted but de-
sired. Tt is evident that the machine, while
excavating, can advance more rapidly in

sandy or soft soil than in clay, .gravel or-

harder soil. Moreover, the rate of advance
of the machine., in any particular soil, will
depend on the depth of the cut.

The depth of the cut ‘may be varied by

adjustment of the front truck frame 12 on
_the front wheels; and this, as already noted

in the construction illustrated, is accom-
plished by adjustments of the nuts 25. - Un-
der rotation of the excavating wheel in the
direction of the arrows inarked on Figs. 1,2
and 8, the scoops will: of course. be brotght
into action. in snccession. - When the exca-

vator is started into action, with the rear

wheel 28 on the surface of the ground, the
front truck will be lowered until the scoops
of the excavating wheels commence to cut
a-ditch. The depth of this' ditch- may be
regulated by adjustments of the front truck

- and front end of the reach 11. The maxi-

35

40

45

50

55

60

65

mum depth of a ditch, for any vertical ad-
justment of the front truck will be the depth

cut by the excavating wheel, when its scoops

are working in a vertical plane; and-as the
rear- wheel runs on the bettom of 'the -ditch;
it acts as a gauge wheel to limit the depth
of the cut to the above noted position of the

excavating wheel with its scoops operating

in a vertical plane.. With the excavator
thus -working, vertical upward adjustments
of the front truck will produce a_shallower
diteh and -vertical- downward “adjustments
of the front truck will produce a. deeper
ditch. Attention is further called to the
fact that since-the gauge wheel-works on the
bottom of the frame, the depth of the ditch
will not be effected to any appreciable extent
by slight irregularities in the surface of the
ground. traveled by the front wheels 17. . *
‘In the excavating action; the scoops (sec
particularly Fig. 7) shave off or-cut.- the
earth ina vertical plane, and with a draw-
ing action which tends to cause the shaving
knife 34 to dig into the bank and draw the
machine forward and, hence, to very greatly
decrease the power otherwise required to
drive the machine forward. S
The machine should be so designed that,
when at work, as shown in Fig. 2, the outer
portions of thescoops 83 will cut to the level
of the bottom of the traction wheel 28, and
the knives 34 should . work to the lowest

2

depth so that they will soften up 'the’bottorm

of the ditch. This. latter action provides

softened ~ground; through which the outer
portions of the scoops-travel in picking up

“their load. : o
The earth picked up by the scoops will be -
thrown by centrifugal force and gravity to-

one side of the ditch, and the distance to
which it will be thrown may be varied by
varying speed or rotation of the excavating

wheel.  As the scoops throw the dirt from.

75

the outer ends under-the action-of centrifu- -

gal force, it, of course, follows that these
scoops must - have open outer ends’ free from
obstruction. v C :

. Tt is sometimes desirable to deposit the

dirt in an embankment closely confined to

the side of the ditch, and: for-this purpose.

80

(see Fig. 1), I-may employ a vertically dis--

posed stop plate 62, against which the dirt
will be thrown from the scoops.  This stop
plate is shown as supported from the truck
frames 12 and
inFig. 1.~ o SRR :

For stearing the machine, a long pole.or
lever 64 may be pivotally connected to- the

13 by bars 63,-shown only

85

90

front ‘tie-bar 27 and to a cross steering rod

forwardly from the stub axles 18, so that'the
wheels 17 may be oscillated. - -

In Figs. 9 and 10, I have illustrated a
multi-section or plural arrangement of ex-
cavating wheel. In ‘this wheel, the scoops
382, 33" and 33°¢ are carried from-common
hub 29* by arms or spokes 307 and 31", and,
the common hub has an internal gear 382
The scoops 33 are located in advance, and

“the scoops 83" and 33° are located in dif-
fevent planes -at the rear of the plane of

the scoops 332 ~Moreover; said -scoops 832,
33% and 33° are located progressively further

:65-that is connected to arms 66 that project -

96

100

i05

and further from the axis of rotation-of the -
wheel, so that the -thrée. series' of - scoops, -

under advance movement. of the: machine,
will cut the ditch progressively deeper. and

deeper. - Moreover, in- a direction: circum-.

110

ferentially of the wheel, the scoops of the . 4

three series are offset so that they will'not be

brought into initial contact.at exactly the

same time, -thus distributing the cutting
strain very evenly throughout the rotation

115

of the wheel. This arrangement of the ex- N

cavating wheel is especially adapted ' for
digging quite deep trenches with a single
cut of the machine. . - Lo
- What T claim is: T

-~ 1. In a machine of the kind deséizii)ed, the

combination with front and rear “wheel-
equipped trucks and a reach connecting: the

two trucks, of a scoop-equipped excavating

wheel journaled on said reach between said
front and rear trucks, an engine on-:one of
said trucks,-a traction wheel on the other
truck, and transmission mechanism for driv-
ing said traction wheel on the one truek

S 120

125

130 -
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- from the engine on the other truck, includ-

ing a shaft extended through said.reach.
2. In a machine of the kind: described, the
combination with front and- rear wheel-
equipped trucks and-a reach connecting the
two trucks, of a scoop-equipped excavating

“wheel journaled on said reach between said

front and rear trucks, an engine on one of
said trucks, a traction wheel on the other
truck, transmission mechanism for driving
said traction wheel on the one truck from
the engine on the other truck, including a
shaft extended through said reach, and in-
dependent transmission mechanism for driv-
ing said excavating wheel from said engine.

3. In a machine of the kind described,

‘the combination with front and rear wheel.

equipped trucks and a reach connecting the

20

30
35
40

45

1]
-60

65

two trucks, of a scoop-equipped ex avating
wheel journaled on said reach between said
front and vear trucks, an engine on one of
said trucks; a traction wheel on the other
truck, transmission mechanism for driving
said traction wheel on the one truck from
the engine on the other truck, including a
shaft extended through said reach, and in-
dependent transmission mechanism  for
driving said excavating wheel from said
engine, one of said engine driven transmis-
sion mechanisms including a variable speed
device, whereby the speed of said traction
wheel may be varied in respect to the speed
of said excavating wheel.

- 4. Ina machine of the kind (escribed, the
combination with a front truck having lat-

erally spaced steering wheels, and a rear

truck having a’ traction wheel arranged to
run in the ditch, of a reach connecting said
front and vear trucks, a scoop-equipped ex-
cavating wheel journaled on said reach be-
tween said front- and rear trucks, a motor
on said front truck, transmission mecha-
nism for rotating ‘said excavating wheel

from said motor, and transmission mecha-

nism for driving said traction wheel from
said motor, comprising a shaft extended
through said reach. -~ :
5. In a machine of the kind described,
the combination with a front truck having
laterally spaced steering wheels, and a rear

‘truck having a traction wheel arranged to
run in the ditch, of a reach connecting said

front and rear trucks, a scoop-equipped ex-
cavating wheel journaled on said reach be-
tween said front and rear trucks, a motor
on said front truck, transmission mecha-
nism for rotating said excavating wheel
from said motor, and transmission mecha-

‘nism for driving said traction wheel from

said motor, comprising a shaft extended
through said reach, said latter transmis-

“sion mechanism also including a variable

speed device whereby the speed of said
traction wheel may be varied in respect to
the speed of said excavating wheel,

1,411,999

6. Ina machine of the kind described, the
combination with an excavating wheel
mounted to rotate in a plane transversely
of the machine and provided with circum-

ferentially spaced scoops that are open at

their outer extremities:and are provided
with cutting edges at their front sides, of
a_motor carried by the machine and pro-
vided with connections for rotating said ex-
cavating wheel, said machine having a trac-

tion heel arranged to run in a ditch at

the rear of said excavating wheel, and in-
dependent transmission mechanism for driv-
ing said. traction wheel from said motor.

7. In a machine of the kind described, the
combination with front and rear wheel-
equipped trucks and a reach connecting the
two trucks, of a scoop-equipped excavating
wheel journaled on said reach between said
front and rear trucks, an engine on one of
said trucks, a traction wheel on the other
truck, transmission mechanism for driving
said traction wheel on the one truck from
the engine on the other truck, including a
shaft extended through said reach, and
means for vertically adjusting the front end
of said reach. : .

8. In a machine of the kind described, the
combination with an excavating wheel
mounted to rotate in a plane transversely
of the machine and provided with circum-
ferentially spaced scoops that are.open -at
their outer extremities and are provided
with cutting edges at their front sides, of
a motor carried by the machine and provid-
ed with connections for rotating said ex-
cavating wheel, said machine having a trac-
tion wheel arranged to run in a ditch at the
rear of said excavating wheel, and independ-
ent transmission mechanism for driving said
traction wheel from said motor, the scoops
on said excavating wheel being arranged
in a plurality of series, each series working

80

90

95:

100

105

in its own plane and the scoops of the rear -

series having greater radial projection from
the axis of rotation than the scoops-of 3
more forward series... - .. .

9. In a machine of the kind described, the
combination “with . ‘an excavating wheel
mounted to rotate in a plane transversely
of the machine and provided with circum-
ferentially spaced scoops that are open -at

110

115

their outer extremities and- are provided

with cutting edges at their front sides, of
a_motor carried by the machine and pro-
vided with connections for rotating said ex-
cavating wheel, said machine having a trac-
tion wheel arranged to run in a ditch at the
rear of said excavating wheel, and inde-
pendent transmission mechanism for driving
said traction wheel from said motor, the
scoops on said excavating wheel being ar-
ranged in a plurality of series, each series
working in its own plane and the scoops of
the rear series having greater radial projec-
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tion from the axis of rotation than the
scoops of a more forward series and the
scoops of the different series being circum-
ferentially offset. :

10. In ‘a machine of the kind described,
an excavating wheel arranged to rotate in a
plane transversely of the machine and pro-
vided with radially projecting front and
rear arms arranged in parallel pairs, and

-9 approximately semi-cylindrical scoops hav-

ing their outer edges attached to the outer
ends of said pairs of front and rear arms,
said scoops at their front edges having knife
blades that work in planes in advance or
ahead of the outer portions of said front
arm so as to prevent frictional contact be-
tween said arms and the earth.

S

15

In testimony whereof I affix my signature. -

WALTER W. HARTSOUGH.




