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- UNITED STATES

Patented July 11, 1905.

PATENT OFFICE.

LAWRENCE W. HOADLEY AND HARRY W. HOADLEY, OF FINDLAY, OHIO

EXCAVATING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 794,624, dated July 11, 1905.
Application filed March 28, 1906, Serial No, 252,659, |

Lo all whom 6t may concern:

Be 1t known that we, LawreNce W. HoaD-
LEY and Harry W. HoADLEY, citizens of the
United States, residing at Findlay, in the
5 county of Hancock and State of Ohio, have in-
vented a new and useful Excavating-Machine,

of which the following is a specification.
This invention relates to excavating-ma-
chines of that class which are used for digeing
10 ditches or trenches, the principal object of the
invention being to simplify and improve the
construction and operation of this class of de-
vices. -
With these and other ends in view. which
15 will readily appear as the nature of the inven-
tion 1s better understood, the Invention con-

sistsin the combination,with a carrying-truck,

of a swinging frame equipped with endless
carriers upon which the excavating-buckets
2o are mounted.

The 1nvention further consists in the com-
bination, with the excavating - buckets, of
earth-loosening cutting devices.

The invention further consists in the com-

25 bination, with the swinging frame and the ex-
cavating-buckets, of means for retaining the
excavated material in said buckets until the
point is reached where it is desired to dump
said contents. - |

The invention further consists in an exten-
sible guide adapted to be wound uponaspring-
actuated roller for conveying the dumped ma-
terial onto a suitably-arranged conveyer or
conveyers, whereby said material will be car-
35 ried to the sides of the ditch or trench.

The invention further consists in the im-
proved construction and novel arrangement
and combination of parts, which will be here-
1nafter fully described, and particularly point-

40 ed out in the claims.

In the accompanying drawings has been
illustrated a simple and preferred form of em-
bodiment of the invention, it being, however,

~understood that no limitation is necessarily
45 made to the precise structural details therein
exhibited, but that the right is reserved to any
changes, alterations, and modifications to
which recourse may be had within the scope

30

of the invention and without departing from |

| the spirit or sacrificing the efficiency of the

same. o

In said drawings, Figure 1 is a top plan
view of a machine constructed in accordance
with the principles of the invention. Iig. 2
1s a side elevation of the same, showing the
machine in position for operation. Fig. 3 is
a rear elevation. Fig. 4 is a sectional detail
view, enlarged, taken on the plane indicated
by the line 4 4 in Fig. 1. Fig. 5 is a per-
spective detall view showing a portion of the
spring - actuated roller and a portion of the
flexible guide carried thereby. Fig. 61sa sec-
tional detaill taken on the line 6 6 in Fig. 1.
Fig. 7 1s a plan view. partly in section, of the
excavating-frame and related parts, illustrat-
ing a modification.

Corresponding parts in the several figures

are indicated throughout by similar characters
of reference. -

The frame of the improved excavator in-
cludes a palr of side beams 1 2, which are
suitably connected at intervals by end and
cross pieces, as 3 &, and braces, as 4 4, the said
members being suitably mortised or joined
together in such a manner as to present a
frame structure of the proper dimensionsand
of sufficient strength to resist strains. Sald
frame 1s supported upon the front and rear
axles b 6, provided with transporting-wheels
7 8, sald wheels having wide treads to enable
them to support heavy weights without sink-
ing deeply into the ground. The rear axle6
has been shown as a live-axle supported for
rotation 1n its bearings. The frame supports
an engine or motor 9, the driven shaft of
which, 10, has a fly-wheel 11.

12 1s the main shaft of the machine, which
receives motion from the engine-shaft through

| the medium of a pinion 13 upon the latter

meshing with a spur-wheel 14 upon the main
shaft.

151sacounter-shaft which carriesa sprocket-
wheel 16, connected, by means of a chain 17,
with a sprocket-wheel 18 upon the live-axle
6, to wnich motion may thus be communicated.
The counter-shaft 15 carries asleeve 18, which
18 splined or feathered thereon to rotate there-
with, and said sleeve is provided at its ends
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with bevel-gears 19 and 20, facing each other, !
either one of said bevel-gears being adapted

for engagement with bevel-pinions 21 upon &
shaft 22, which is supported at an angle to the
main shaft and which carries a worm-gear 23,
meshing with a worm 24 upon said main shaft.
The latter also earries a spur-wheel 25, which
is mounted loosely thereon, but is adapted to
be connected therewith for rotation by means
of a clutch member 26, slidable upon said main
shaft, with which it is connected for rotation
by means of a feather or spline. The spur-
wheel 25 meshes with & pinion 27 upon the
counter-shaft 15, and the sleeve18', asalready
stated, is slidable upon said counter-shaft, so
that either one of the bevel-gears 19 20 may
be placed in engagement with the pinion 21,
or.the latter may occupy a position imterme-
diate said pinions and out of mesh with both.
Ordinary lever means or means of any well-
known kind are to be provided for effecting
the desired adjustment of the sleeve 18" and of
the clutch member 26; but such means are
well knownin the art and have not beenshown
in the main views of the drawings.

It will be seen that when the main shaft 12
is driven by the engine motion may be com-
municated to the counter-shaft 15, either di-
rectly by means of the spur-wheel 25 and pin-
ion 27 or indirectly by means of the worm-
gear 23, worm 24, and bevel-pinion 21, which

latter may be placed in mesh with either of |
the bevel-gears 19 or 20. When the trans-
‘mission of power is through the spur-wheel

o5 and pinion 27, the sleeve 18 is adjusted to

~a position in which the bevel-gears 19 and 20

will be out of mesh with the pinion 21. This
mode of transmission being comparatively
rapid is employed when the machine 1s to be
transported. When, on the other hand, the
machine is in operation for excavating pur-

poses, as will be hereinafter desecribed, the

clutch 26 will be disengaged from the spur-
wheel 25, which latter is thus permitted to ro-

tate loosely upon the main shaft, and the sleeve

18’ will beadjusted to cause either of the bevel-
gears 19 or 20 to mesh with the pinion 21,
thus causing motion to be transmitted at slow

speéd to the live-axle for the purpose of driv-

ing the machine or propelling the same while
an excavation is being made. Normally of

course the movement will be ina forward di- |
rection; but in case of necessity the machine
may be quickly reversed and backed by simply

shifting the position of the sleeve 18.

The side beams of the frame are provided

with bearings for a transverse shaft 28, which

supports the swinging excavator-frame. Said

frame is preferably of triangular outline and
has in the drawings been shown as being In
the shape of an approximately right-angled tri-
angle, although it is to be understood that the
precise contour is non-essential. Said frame
includes, in addition to the shaft 28, shatts 29
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and 30, which are mounted in bearings near 65

the corners of the triangle, said bearings be-

ing composed in part of bracket members 31,
32. and 33, said bracket members being dis-

posed in pairs, as will be best seen 1n Fig. 1

of the drawings. The bracket members 31
39 are connected with each other by means ot
parallel rods 34, and said bracket members

are connected with the bracket members 33

by means of rods 35, the latter being pro-
vided with shoulders 36, whereby they are
offset inwardly in the direction of each other,
so as to form a comparatively narrow portion,
which may be called the “‘trench-engaging”
portion of the frame. The several connect-
ing-rods have screw-threaded ends extending

through upturned lugs 37 at the ends of the

respective bracket members and connected
adjustably therewith by means of clamp-nuts
38. Theseveral shafts 28, 29, and 30 are pro-
vided with chain-wheels 39, supporting end-
less chains 40, carrying the scoops or buckets
41, which alternate with cutting members 42,
which precede said scoops and serve to loosen

the dirt in advance thereof during the process.

of excavating. By properly adjusting the
clamp-nuts upon the connecting-rods 34 and
35 the frame may be expanded, as will be
readily understood, for the purpose of taking

up slack in the chains 40, so as to cause the

latter to run smoothly and evenly. The shaft
98, upon which the excavator - frame is
hingedly mounted, is provided with a
sprocket-wheel 43, connected by a chain 44
with a sprocket-pinion upon the main shaft

12, said pinion being shown at 45. The

sprocket-pinjon 45 is loose upon the shatt 12,
but mayv be connected with the latter for ro-
tation by clutch means, (indicated at 48.)

The scoops of the excavator are provided
with cutting or engaging edges 47, and their
inner sides are open, so that the contents ot
said buckets will be discharged while the
buckets traverse the upper:lead of their course
of travel. In order, however, to prevent the
contents of the buckets from being prema-
turely discharged, a shield 48 is provided,
having arms 49, carrying a hub 50, mounted
for rotation upon the shaft 28. The nner
end of the shield is curved, as shown at 51, to
engage the open inner sides of the scoops,
and the outer portion of the shield is flat and
is disposed between the connecting-rods 34,
with which it is suitably connected, said shieldd
terminating at the point where it is desired
that the contents of the bucket is to be dis-
charged.

A dirt-conveyer is provided, the same con-
sisting of an endless belt 52, supported upon
rollers 53 and 54, mounted upon shafts 55 and
56. the latter of which is journaled 1n suit-
ably-supported bearings 57. The shaft 56 1s
connected, by means of rods 58, with the bear-
ings 59 of the shaft 55, said rods having thread-
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ed ends extending through perforations in the
bearings 57 and provided with clamp-nuts 59,
whereby adjustment may be effected to take
up slack in the conveyer-belt. The rollers
supporting the latter are preferably concaved,
as shown, causing the conveyer-belt to dish in-
wardly for the purpose of preventing material
from belng spilled over its edges.

Suitably connected with the frame of the
machine above the conveyer-belt is a bracket
member 60, to which is attached one end of a
flexible guide 61, the other end of which i1s
wound upon a spring-actuated roller 62, jour-
naled in bearings 63, which are mounted ad-
justably upon the connecting-rods 34 of the
excavator-frame. |

The main frame of the machine is provided
with uprights 64, supporting for rotation a
shaft 65, carrying a drum or drums 66, upon
which may be wound flexible members, such
as cables 67, which are connected with the
rear or outer corner of the excavator-frame,
which latter by rotating the shaft 65 so as to
wind or unwind the flexible members 67 may
be raised or lowered, as will be readily under-
stood. The shaft 65 may be operated by hand
or by power transmitted thereto in any con-
venlent manner.

In operation at the start the means for pro-
pelling the frame-truck are thrown out of
oear, and the excavator-frame, which during
transportation has been hoisted to an out-of-
the-way position, 1s lowered until the lower
lead of the buckets rests upon the ground.
Motion is now transmitted from the source of
power to the shaft 28, thus setting in motion
the chains carrying the buckets or scoops and
the cutters, which will dig into the ground
and carry the material over the slide 48 to the
point of discharge, where it is dropped upon
the flexible guide 61 and is thereby guided
onto the conveyer 52, the latter being oper-
ated by a bevel-pinion 68 upon the shaft 56,
meshing with the bevel-gear 69 upon the shaft
28. When the operation begins, the flexible
ouide 61 will be partly unwound from the
spring-actuated roller 62: but as the excavat-
ing-frame enters into the ground said spring-
actuated roller will gradually take up the slack
caused by the shortening of the flexible guide
61. The excavating-frame may be suffered to
enter the ground to its extreme capacity, or
1t may be supported at some intermediate
point i1f 1t be desired to dig a shallower trench
than the machine is capable of producing.
When the excavating-frame has been adjust-
ed at the proper depth, where it is sustained
by the flexible members 67, power is applied
to the driving-axle 6, and the machine will
now be slowly propelled in a forward direc-
tion, the operation of digging continuing in
the meanwhile. In case of obstructions being
encountered the machine may be stopped or

T

3

pose. It isalso desired to be understood that
friction means may be included in the means
for transmitting motion from the engine-shaft
to the operative parts of the machine for the
purpose of avoiding breakage in case of seri-
ous obstructions.

- Under a modified construction illustrated
in Fig. 7 of the drawings the capacity of the
machine 1s increased by mounting upon the
shafts 28, 29, and 30 of the excavating-frame
a number of chain-carrying sprocket-wheels
sufficient to carry a plurality of buckets ar-
ranged side by side, a plurality of cutting
members being also employed. Under this
modification it is also preferred in order to
dispose of the increased quantity of dirt to
use a pair of dirt-conveyers 71, the general
construction of which 1s practically the same
as that hereinbefore described, the shafts of
said conveyers being supported upon rods 72,
having means whereby the slack in the con-
veyers may be taken up. The dirt guide or
fender 61 will in this case straddle the inner

or meeting ends of the dirt-conveyers, and the

latter will be independently driven by bevel-
gears (3 upon the shaft 28, meshing with bevel-
pinions 74 upon suitably-supported shafts 75,
having sprocket - wheels 76 connected by
chains 77 with sprocket-wheels 78 upon the
outer shafts of the respective conveyers. In
other respects the construction 1s the same as
that hereinbefore shown and deseribed.

From the foregoing description, taken in
connection with the drawings heretoannexed,
the operation and advantages of this inven-
tion will be readily understood by those skilled
in the art to which 1t appertains.

The construction of the improved excava-
tor 1s free from unnecessary complications
and 1s therefore inexpensive, easily manipu-
lated., and not liable to get out of order.
When the machine is being transported, the
excavating-machine may be raised to a posi-
tlon where 1t 1s entirely out of the way, and
the machine may be propelled at speed from
one place to another.

Having thus deseribed the invention, what
1s claimed 1s—

1. An approximately triangular excavat-
ing-frame having shafts at the corners thereof
including a suitably-supported driven shaft,
bearing members for said shafts having up-
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turned lugs at the ends thereof, spacing and

connecting rods having screw-threaded ends
engaging ‘the upturned lugs of the bearing
members, and clamping-nuts.

2. An angular excavating - frame having
shafts at the corners thereof including a suit-
ably-supported driven shaft, bearing mem-
bers for said shafts having upturned perfo-
rated lugs, means for spacing and adjustably
connecting said bearing members, chain-
wheels upon the shafts, and screw-carrying

reversed by the means provided for the pur- | chains engaging said wheels.
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3. An angular excavating - frame having
shafts at the corners thereof including a suit-

ably-supported driven shaft, bearing mem-
bers for said shafts having upturned perfo-

rated lugs, screw-threaded connecting mem-
bers engaging said lugs, and clamp-nuts; said
connecting members including rods provided
with shoulders and inwardly-offset portions.

4. An angular excavating - frame having
shafts at the corners thereof, bearings for
said shafts, and spacing members for said
bearings; said frame having an inwardly-off-
set trench-engaging portion.

5. An excavating -frame having an in-
wardly-offset trench enﬁ‘aﬂ‘mw portwn

6. An excavating-frame comprising spaced

side members having laterally—oﬁset trench-
engaging portions.

7. A plvotally-supported excavating-frame

having laterally-offset trench-engaging por-
tions, chain- wheels at the corners of said

frame, and scoop-carrying chains engaging
said wheels.

8. An angular excavating - frame having

shafts at the cornersthereof including a suit-

ably-supported driven shaft, endless chains

. supported in said frame, and scoops and cut-

30

35

40

ting members connected 1n alternate order
with said chains.

9. An angular excavating - frame having
shafts at the corners thereof including a suit-
ably -supported driven shaft, chain - wheels
upon sald shafts, scoop-carrying chains en-

gaging said wheels, and a shield pivotally con-

nected with the driven shaft and engaging the
inner sides of the scoops to regulate the point
of discharge of the contents of the scoops.

10. A pivotally - supported excavating-
frame having endless movable excavating de-
vices, a dirt-conveyer, a spring-actuated roller
carried by the excavating-frame, a flexible
dirt - guide connected with said roller, and
means for supporting the free end of said dirt-
guide adjacent to the dirt-conveyer.

11. A pivotally - supported excavating-
frame including a suitably-supported driven
shaft, endless chains movable in said frame,
dirt-excavating scoops connected with said
chains and having dirt-engaging edges and
open inner sides, a hub supported upon the

“driven shaft and having arms, a shield sup-

ported by said arms and having a curved por-

-
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tion concentric with the shaft and a suitably-
supported straight portion said shield adapt-
ed to engage the open inner sides of the
SCOOPS, and a dirt-conveyer supported to re-
ceive the material discharged from the scoops
over the edge of the shield.

12. A pwota,lly supported excavating-
frame, an endlessdirt-conveyer, a embledlrt—
ounide havmﬂ* one edge supported adjacent to

said conveyer, and means supported in the

frame for winding and taking up slack in the
guide.

'18. A pivotally - supported excavating-
frame, an endlessdirt-conveyer, a flexible dirt-
ouide having one edge supported adjacent to
smd conveyer, and a Spr1n0'-actuated winding
member for said guide supported in the frame

14. A pwota,lly supported excavating-

frame, means for adjusting and supporting

said frame, an endlessdirt-conveyer supported
within and transversely to the excavating-
frame, endless excavating means carried by
the fmme flexible means Tor ouiding the dirt
dlSCh‘ll"O‘ed by the excavating means onto the
conveyer, and means for taking up slack in
said flexible guide means and for keeping the

latter taut in all positions of the excavating-

frame.

15. An angular. plvotallv-supported exca-
Va,tmo'-frame and an endless dirt-conveyer
supported within and transversely to the ex-
cavating-frame in a position to receive mate-
rial dlscharc'ed from excavating members
movably %upported by said frame.

16. A machine of the class described, a mo-
tor-carrying supporting-truck having a live-
axle, a main shaft driven by the motor, inde-

endent means for transmitting motion at va-
rmble speeds and in opposite directions from
the main shatt to the live-axle, a pivotally-
supported excavating-frame including a shatt
supported for rotation upon the truck and
means for transmlttmcr motion to said shatt
direct from the main shaft. | _

In testimony that we claim the foregoing as

55

60

75

80

QO

93

our own we have hereto affixed our signatures

in the presence of two witnesses.

LAWRENCE W. HOADLEY.
HARRY W HOADLEY.
Witnesses:
- C. Heyn,
L. A. CARABIN.
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