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To all whonv it may concerw:

Be it known that I, Jou~y HELM, a citizen of
the United States, and a resident of the city
of St. Louis and State of Missouri, have 1n-
vented a new and useful Improvement in Ex-
cavating-Machines, of which the following 1s
a specification. |

My invention relates to excavating-ma-
chines, and especially machines for excavating
trenches. Itsprincipal objects are to provide
amachine which will continuously cut atrench
to its full depth; to provide an excavating-
machine provided with an endless carrier
which simultaneously dislodges the earth and
elevates it: to provide an endless carrier pro-
vided with elements which both dislodge the
earth and carry it away; to provide an end-
less carrier the buckets of which are provided
with teeth on their front edges, the sets of
teeth on successive buckets being staggered
with respect to each other; to provide a ver-
tically-adijustable excavating-machine which
is capable of excavating trenches of any depth
to a limit determined by the dimensions of
the particular machine; to provide means to
keep the endless carrier taut notwithstanding

vertical adjustment of the frame; to provide

means for simultaneously propelling the ma-
chine and actuating the excavating mechan-
ism: to provide means for propelling the ma-
chine which does not depend for its effective-
ness upon the friction of a wheel or wheels
upon the surface of the ground, and other
objects hereinafter more fully appearing.

My invention consists in the parts and 1In
the arrangements and combinations of parts
hereinafter described and claimed.

In the accompanying drawings, forming a
part of this specification, and wherein like
symbols refer to like parts wherever they
occur, Figure 1 isa side view of the improved
excavating-machine. Fig. 2 isaside view, on
an enlarged scale, of the lower front portion
of the machine. Fig. 3 is asectional view on
the line 3 8 of Fig. 4. Fig. 4 is a plan view,
on an enlarged scale, of the machine exclusive
of the boiler, the excavating-chain being re-
moved. Fig. 5 is a sectional view on the line
5 5 of Fig. 4. Fig. 6 is a front view of the
earth dislodging and carrying bucket. Iig.

7 is a sectional view on the line 7 7 of Fig. 6,
and Fig. 8 1s a view of the means for shifting.
 the friction-gears to be alternately driven by
the motor.

~ The machine comprises a traveling truck |
having a frame 1, mounted upon wheels 2. |

“wheel 14, which is secared to the spokes. -

~ All operative parts of the machine are mount-

ed on this truck. Near the front of the truck

‘a furnace and steam-boiler 3 are mounted. A

steam-engine 4 of the vertical typeisarranged
near the center of the truck and connected
with the steam-dome of the boiler by a steam-
pipe 5, the exhaust-pipe 6 being led into the
smoke-stack of the furnace. This engine 1s
the motor from which the machine isactuated.
While a steam-engine has been shown as the
preferred motor, it 1s to be understood that a
oas-engine, a compressed-air motor, an elec-
tric motor, or any other motor could be sub-
stituted, since the particular kind of motor
used will in no way affect the operation of the
machine. The motor has a shaft 7, which ex-
tends across the frame of the machine and is
provided at its left end with a paper friction
oear-wheel 8.  The shaft 7 is hereinafter re-
ferred to as the ‘“engine-shatt.” A counter-
shaft 9 is journaled in the frame to the rear of

the shaft 7 and carries a large friction gear-

wheel 10, which may engage the said friction
oear-wheel 8. On itsopposite end the counter-
shaft 9 carries a gear-wheel 11, which meshes
with a gear-wheel 12 on a shatt 13, parallel
with and in the rear of the counter-shaft 9.
The shaft 13 is hereinafter referred to as the
" propelling-shaft.” This shaftextends with-
in the rim of the right rear wheel of the truck.
This wheel 1s provided with an internal gear-
A
cear-wheel 15 is loosely mounted on the end
of the propelling-shaft 13 and meshes with the
oear-wheel 14 on the wheel. A cluteh of any
desired type is provided to clutch the gear-
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wheel 15 to the shaft when it is desired to

have it rotate with the shaft. Tnus when the
friction-gears 8 and 10 are 1n engagement
with each other and the gear-wheel 15 is
clutched to its shaft the machine will be pro-
pelled by the engine. This mode of propul-
sion is used when it is desired to take the ma-
chine from place to place. |

For the propulsion or feed movement of the
machine while excavating a trench other
means are employed. Upon the propelling-
shaft 13 a drum 16 is loosely mounted. A
clutch of any desired type 1s provided to
clutch the drum on the shaft when it is de-
sired to have the drum turn with the shaft.
A rope or cable 17 has one end secured to the
drum and may be wound thereon. Some dis-
tance ahead of the machine a pulley is secured
on the ground in the line of the diteh.. The
rope 17 passes over this pulley and back to
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the machine and is secured fo the front:there-

of. Thus by rotation. of the drumn the rope
will be wound thereon and the machine will

be drawn forward. This mode of propulston:
is preferable for the feed movement, as the.
traction effort does not depend upon: thefrie--
tion of the drive-wheel upon the ground. The
machine can also be propelled or + fod forward
Of course the
machine could be propel]ed by thedrive-wheel

more nearly in a straight line.

alone“' ‘but the means described are preferred.

In front of the engine-shaft 7 a~ parallel

countér-shaft: 18 is Joumaled in the’ frame:
Uvpon its left end it carries a large paper fric:
tion gear-wheel 19 'in position to engage the

| small friction gear-wheel 8 on’ the engine-
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shaft:

which' runs a sprocket-chain 20, by means of
Wh‘lch the excavating mechamsm is driven.

The: friction gear-wheels 10 and 19 may"
each’ be thrown into and out of gear with the:
friction gear-wheel 8 on the engine-shaft.
The mechamsm for this purpose w1ll now bhe
described.

The counter-shaft 9ismounted eccentricall y

ih a stbub-shaft 21, which is journaled in &
Anr
arm 23 is rigidly secured to the stub-shaft 21
This arm is con-

bearing 22 on the fmme of the machine.

and extends downwardly.
nected with a control-lever 24 of ordinary
form by means of alink 25. Intherearof the

friction gear-wheel 10 a brake-shoe 26 is fixed |

on the frame in position to be engaged by the
wheel when in 1ts rearmost position;. When
the lever 24 'is thrown forwardly, the friction
gear-wheel 10 will also bé thrown forwardly
and will engage the friction gear-wheel 8 on
the engine-shaft 7. When the lever 24 is
thrown rearwardly, the friction gear-wheel 10
is'thrown rearwardly out of engagement with
the friction gear-wheel 8 on the engine-shaft

Tand into engagement with the brake-shoe 26.
ies to the

The foregoing description appl
means for contr ollmﬂ‘ the friction gear-wheel
19 on the countex—shaft 18, |

On the drawings the same reference-num.-f-

. bers'with prime marks added have been used
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fortheseveral partsof the shifting mechanism.
A" frame 1s built upon the frame 1 of the
truck to support the part of the excavating
mechanism. The frame consists of vertical
columns 27 and horizontal girders 28. Upon
the top girders brackets 29 are mounted. In
the bracketsa shaft 301s journaled. A guide-
frame, having substantially triangular side
fra,mes 31, 1s plvoted on the shaft 30 Each
of tne ‘SldE} frames 31 has a medial member-32

“extending from the top down below its apex.

A spring 33 connects the medial member of

the side frame with the rear vertical member
Its connection with the medial

of ‘the frame.

memberis such that it-can be readily discon-
nected. When connected; the spring. consti--
65 tutesayielding means to hold the guide-frame

| ina’vertical position.
| rocatingly mounted in: the guide-frame.

ft. At 'its opposite end the counter-shaft
18 is provided with a sprocket-wheel, upon:

at one end upon the bearing-block and at the

802,086

A fra,mé 34 is recip-
The
front sides of the side members of the frame

“ares providéd> with teeth-forming racks 35.
Gear-wheels 36 are mounted on the shaft 30
1n :position-to- engage the racks 35.
the frame a shaft 37 is mounted in the guide-
frameand carriesloosely-mounted flanged roll-

Back of

ers 38. Helical springs 89 surround the shaft
37 and hold the flanges of the roller against

the sides-of’ the frame 34. The frame 3418

75

farther-guided by pairs of rollers 40 40’ upon '

the' lower end of* the guide-frame, which en-

gdge the rear flanges of 'the side members of

-th’e*’-”*fi'a;m‘e* 84.; A“'brake-d rum 41°1s mounted

on the end of the shaft 30 and is-surrounded

by the strap 42 ‘of  the ordinary strap-brake.

The lever 43, to which the ends of the strap
is‘connected, is pulled down to set the brake

by meansofaroped4: the'otherend of whichis
carried down to a‘control-lever 76 at the front
of themachine near the control-levers 24 24. so

as' to be within easy reach of the engineer.
When the frame 34 is to be raised or lowered,

the brake is released; but when the frame:is
to be held: statlonarv ‘the brake is set, where-
by the shaft 30 is held against rotation and

the frame can: neither ascend nor descend.
THIS frame 34 is hereinafter referred to as the

cham frame,” except 1n the claxms where
it 1s sometimes reterred to as a = conveyer-
frame.”’

Sprockelz-wheels 45 46 are mounted at the
upper and lower ends, respectively, of the
chain-frame 34. At the rear upper corners
of the guide-frame a take-up for the chain

is arranged. It comprises slideways 47, rig-

1dly mounted on the side frame of the guide-
frame. _
the slideways: and " an idle shatt 49 1s jour-
naled ‘in the bearing-blocks:.
“extends forwardly from each- bearing-block
and through a hole in the front vertical mem-
ber: of 1ts” respective slideway.

Bearing - blocks 48 are mounted in

spring:51 surrounds each guide-rod and bears

opposite end ‘upon the vertical member of the

rshdewcw Thus the shaft 1s yieldingly held
nits rearmost position.

mounted on the idle shaft 49. A shaft 53 is
mounted upon the rear of said guide-frame

below said idle shaft 49. - It carriessprockets
49 and’ on its end a brake-drum 55. The
brake is a strap-brake and is set by means of
a rope 56, which is connected at one end to
the brake-lever 57. The rope-1s led down
around a pulley on the rear axle of the truck
and ‘upwardly and forwardly to a control-le-
ver:-77, located near the control-levers 24, 24',
and 76, where it will be in convenient reach
of theenoineer. Idlesprockets 58 are mount-
ed on a shaft 59, which is journaled 1n the
main frame near the front of the guide- fra,me,

|- where it 1s in-its vertical pOSlthIl
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A guide-rod 50

A coiled

110

Sprockets 52 are

115

54'ih liner with the sprockets 52 on the shaft
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Above and in front of the sprockets 3 an
actuating-shaft 60 is journaled in bearings on
the top horizontal members of the frame.
This shaft carries sprockets 61 in line with
the sprockets 58. A driving-sprocket 62 1S
secured on the end of the shaft 60 and 1s en-
aoaged by the sprocket-chain 20, which con-
nects it with the counter-shaft 19, described
above.

An excavating-chain 63 runs below and up
in frontof the sprockets 61, over the sprockets

45 at the top of the chain-frame, down be-

hind and beneath the sprockets 52, over and
down in front of the sprockets 54, around the
sprockets 46 at the lower end of the chaln-
frame. and around the sprockets 58. This
chain is called an ‘‘excavating-chain,” be-
cause it both dislodges the earth and carries
it away. It is hereinafter particularly de-
scribed.

The operation of the parts just described
will now be set forth. When the strap-brake
for the chain-frame is set, the chain-frame
will be held against vertical movement. The
hrake on the shaft 53 being released, the chain
may be driven by the actuating-shatt 60.
When it is desired to permit the chain-frame

" to descend, its brake may be released, when

30
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ears 60.

it will descend of its own weight. The ra-
pidity of the descent of the chain-frame can
always be controlled by the brake. When 1t
is desired to raise the chain-frame, the chain-
frame brake is released, and the brake on the
shaft 53 is set. The actuating-shaft 1s per-
mitted to run. The setting of the brake fixes
the sprockets 54, and so the chain is held at
that point. The running of the actuating-
shaft, however, continues to drive the chain
upwardly, thus shortening the portion below
the shafts 53 and 60. Hence the chain-frame
will be raised by the mechanism that drives
the chain. The chain is kept taut whatever
the elevation of the frame by means of the
take-up described above.

The excavating-chain consists of alternate
links 64 and bucket-links 65.
chain has been illustrated, but it is of course
nnderstood that the construction is equally ap-
plicable to a two-strand chain.
do not differ from well-known forms of links.

The bucket - links consist of buckets proper

having upwardly and downwardly extending
The ears are spaced so as to fit with
the chain-links 64, as indicated in FKig. 6.
Pivot-pins 67, held in place by cotter-pins 68,
secure the ears 66 and links 65 together. The
hucket has walls which diverge upwardly from
the bottom, the rear wall being higher than
the front wall. The latter wall has a series
of pointed projections 69, which extend be-
vond the upper edge of the wall and dislodge
the earth. At each corner the bucket has a
projection which extends laterally beyond the

side of the bucket, so that the channel cut by
the chain shall be wider than the body of the |

A three-strand

The links 64

manner the trench will

B

chain, and thus friction of the chain on the
walls of the trench will be obviated. Between
the sets of ears the rear wall of the buckets
areset forwardly to accommodate the sprocket-
wheels. The bucket shown in Fig. 6 is made
'n two sections, and this is preferred though
it is not necessary. Alternate buckets of the
chain have their dislodging-points staggered
with respect to each other. Thus the entire
surface operated on is engaged by dislodging-
points. As the earth is dislodged it falls into
the buckets and is carried up thereby. In
passing from the sprockets 58 to the sprock-
ets 61 the buckets are turned over and dis-
charge their contents. .1 chute 70is arranged
below this portion of the chain. This chute
dischargestoonesideof the machine. A belt
conveyer 71isarranged beneath the discharge
end of the chute 70 and may be extended to
any desired point. Thebelt conveyerisdriven
by a rope-drive from the actuating-shaft 60.
The latter shaft carries a pulley 72, which 1s
connected with a pulley 73 of the conveyer by
a rope 74. This conveyer can be dispensed
with when it is desired to dump the dirt by
the side of the trench. S

In beginning to excavate a trench the chain-
train is raised to about the position shown 1n
Fio. 1. The excavating-chain isactuated and
the chain-frame brakeis released. The chain-
frame will then descend and its weight will
force the cutters into the earth.  The dislodg-
ing-points on the bucket loosen the earth and
the buckets carry it up and discharge 1t 1nto
the chute70. Afteraholetothedesired depth
of the trench has been excavated two meth-
ods of procedure may be followed. If the
earth is comparatively soft and easy to dis-
lodge, the chain-frame brake will be set.  The
winding-drum 16 will be actuated slowly and
will wind up the cable 17, thus feeding the
entire excavatoralong. Theexcavating-chain
will operate on the entire face of the trench and
the cutting operation will be continuous. In
case a considerable resistance, as when a stone
is struck, is suddenly encountered the spring
33 will permit the guide-frame to rock on 1ts
pivots, and thus serious injury to the chain will
be prevented. This yielding pressure on the
face of the trench is also much more advan-

tageous than a steady non-resilient pressure

would be. The latter arrangement would be
subject to frequent breaks.  Operating in this
be continuously cut to
its full depth. If the earth is hard and difii-
cult to dislodge, the brake on the shaft 53 1s
set and the chain-frame is raised to its initial
position. Then the winding-drum 16 1s actu-
ated and the machine moved forward a dis-
tance equal to the length of cut made by the
excavating -chain. The chain-frame 1s then
allowed to descend and a second cut like the
first is made. This operation is repeated as
often as necessary. By following this step-

by-step method a less powerful machine is re-
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quired than for the continuous method.

~any given machine i1t will be possible to fol-

1O

20

low one method 1n some places and necessary

to follow the other method in other places.
When it 1s desired to move the machine

from one place to another, the chain-frame

“and guide-frame are turned into the horizon-

tal position indicated by the dotted lines at
the upper part of Figs.. 1 and 2. A rest75 is
provided on the upper horizontal member ot
the main frame and supports the chain-frame

1n its reclining position.

Obviously the  machine is capahle of con-
siderable modification within the scope of my
invention, and therefor'e I do not wish to be
limited to the specific construction shown and
described. | -

The bucket-chain herein shown and de-
seribed 1is claimed In my copending appli-
cation, Serial No. 254,631, filed April 10,

- 1906.
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frame and

‘What I claim as my 1nvent10n and desire to
secure by Letters Patent, 15—

1. An excavating-machine comprising a
main frame, sprockets on said main frame, a
cuide-frame pivotally mounted on said main
frame, yieldingly-mounted sprockets on said
guide-frame, a shaft mounted on said guide-
frame and provided with sprockets and a
brake, a conveyer-frame reciprocatingly
mounted on said guide-frame and a conveyer
passingover all of said sprockets, said sprock-
ets on sald main frame engaging the ascend-
ing side of said conveyer, and said sprockets
on said guide-frame engaging the descending
side of said conveyer, said yieldingly-mounted
sprockets engaging said conveyer at a point
behind the point of engagement of said sprock-
ets on the shatt promded with a brake with
said conveyer.

9. An excavating-machine comprising a
main frame, a eham frame reciprocatingly
mounted 1n said main frame, a bucket-chain
on said chaln-frame, and a take-up engaging
sald bucket-chain whereby said chain will be
held taut for all positions of said chain-frame.

3. An excavating-machine comprising a
maln frame, a chain-frame reciprocatingly
mounted in said main frame,yieldingly-mount-
ed sprockets, and a bucket-chain on said chain-
running over said yieldingly-
mounted sprockets, whereby said bucket-chain
will be held taut for all positions of said chain-
frame.

4. An excavating-machine comprising a
main frame, a chain-frame reciprocatingly
mounted in said main frame, means to hold
sald chain-frame In any desired position, a

“shaft provided with sprockets and a brake, a

chain on sald chain-frame and running over

sald sprocketsand means toactuate said chain.

5. An excavating - machine comprising a

main frame, a chain-frame reciprocatingly

mounted in said main frame, a shaft provided
with sprockets and a brake, an excavating-

B
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chain on said chain-frame and running over

said sprockets, and means toactuate said chain

whereby said chain-frame may be elevated by

said means to actuate said chain.

6. An excavating - machine comprising a
main frame, a chain-frame reciprocatingly

‘mounted In said main frame, guide-sprockets,

actuating-sprockets, a chain on said chain-
frame and passing over said guide and actuat-
1ng sprockets, and means to prevent rotation
of one of said sets of guide-sprockets in en-
gagement with the side of sald chaln running
downwardlv

7. An excavating - machine comprising a
maln frame, aconveyer-frame reciprocatingly
mounted insaid main frame, parallelshaftscar-
rying pulleys mounted on said main frame, a
conveyer mounted on said conveyer-frameand
the return side passing over said pulleys, said
pulleys being so located that the conveyer in
passing from one shaft to the other will travel
in a substantially horizontal direction and a

chute beneath said horizontal section of said

conveyer.

3. An excavating - machine comprising a

main frame, a guide-frame pivoted on a hori-

zontal axis in sald main frame, a chain-frame
mounted in said guide-frame to reciprocate
vertically, actuating meanson said main frame
provided with sprockets, and a bucket-chain
on said chaln- frame and running over said
sprockets.

9. An excavating - machine comprlqmﬁ a
main frame, a guide-frame pivotally moung-
ed in sald main frame, excavating means re-
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ciprocatingly mounted insaid guide-frameand

comprising a frame provided with a rack, a
shaft journaled in said guide-frame and pro-

vided with gear-wheels engaging said rack,

and a brake on said shaft whereby said exca-
vating means may be held at any desired po-
sition of adjustment.

. In'anexcavating-machine an actuating-
shaft, a gear-wheel on said shaft, a relatively
movable counter-shaft, a gear-wheel on said
counter-shatt, a fixed brake-shoe, and means
to move said second-mentioned gear-wheel
Into engagement with said first-mentioned
oear-wheel or with said brake-shoe, said parts
being so arranged that sald second-mentioned
ogear-wheel will at all times be in engagement
with one or the other of said parts.

11. An excavating-machine comprising a
main frame, a conveyer-frame reciprocatingly
mounted in said maln frame, an endless con-
veyer on sald conveyer-frame, and a take-up

engaging sald conveyer whereby said con--

veyer will be held taut for all positions of said
conveyer-frame.
12. An excavating-machine comprising a

maln frame, a guide-frame pivotally mounted .

on said main frame, a conveyer-frame recip-
rocatingly mounted in said guide - frame,
sprockets mounted onsald main frame,sprock-

| ets mounted on said guide-frame, and a con-
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veyer on said conveyer-frame and running | scribing witnesses, this 3d day of October,
over said sprockets, certain of said sprockets | 1904, at St. Louis, Missouri.

being yieldingly mounted, whereby said con- |
veyer is held taut for all positions of said con- | JOHN HELM.
5 veyer-frame. | Witnesses: -
Intestimony whereof I havesigned my name | FrEp F. REISNER,

to this specification, in the presence of twosub- J. B. MEGOWN.
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