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To all whom &t may concermn:

Be it known that I, HARVEY C. LOWRIE, a
citizen of the United States, residing at Den-
ver, in the county of Arapahoe and State of
Colorado, have invented new and useful
Improvements in Excavating Apparatus, of
which the following is a specification.

My invention relates to improvements in
excavators, and particularly to the construe-
tion and mode of operation of whatare known
as ‘““dipper-shovel” excavators. In appara-
tus of this class the dipper or scoop is usually
mounted upon the end of an arm required to
be alternately depressed and elevated and
swung from side to side in the operation of
loading and discharging, and the space nec-
essary for a proper working of this apparatus
and the variety of strains incident to the form
of construction require a weight and cost of

plant inapplicable to many kinds of work,

particularly trenchwork and the excavation

of small areas inaccessible to railway connec-

tions. ~ The object sought by me is a dipper-
shovel excavator capable of being constructed
at comparatively small cost and applicable to
excavating generally without regard to the

oxtent or character of the work., With this

in view I have constructed an apparatus in
which the scoop orshovel travelsup and down
an inclined trolley-way readily adjustable to
a breast of material and alsoto varying depths
of excavation. The scoop is actuated from a
hoisting-engine or other source of power by
means of a draft ropeor chainand when trav-
eling up the incline gathers its load of mate-

rial, which is automatically dumped ata pre-

determined pointin its travel after the power

has been released, the scoop then being re-

turned to the bottom of theincline by gravity.
As the scoop leaves the excavation on its up-
ward passage the incline is automatically
moved rearwardly and upwardly away from
the breast of material, so that the scoop may
descend into the excavation without contact
therewith, and after each descent of the scoop
the incline is automatically advanced, so that
the entire apparatus is only advanced at in-
tervals during the progress of the work.

~ For use in trenchwork I have devised a
novel form of plow.
“mounted upon the inclined troiley-way 1in

This plow is trolley-

front of the scoop and so arranged and c¢on-
structed that when it ascends the incline it
will trim the sides of a trench to a width
oreater than the width of the scoop and when
it descends the incline it will contract to a

55

width less than that of the trench, so that

both scoop and plow descend the incline with-
oub contact with the sides of the trench.

" The entire apparatus is mounted in a suit-
able frame supported upon carrying-wheels
for both longitudinal and lateral travel, and
said wheels are arranged to be propelled by
means of gearing adapted to be thrown into
or out of engagement with the driving-shaft
of an engine provided for operating the work-
ing parts of the apparatus. |

After a detail description of an apparatus
embodying my invention the features deemed
novel will be duly specified in the claims here-
unto annexed. - |

" Referring to the drawings, Iigure 1 1s a
sideelevation of an apparatus embodying my
invention.
tion of Fig. 1 on a somewhat larger scale.
Fig. 3 is a plan view of the apparatus, the
rear portion being broken away and the main
incline and roof removed. Fig. 4 is a plan
view of the main incline removed from the
apparatus. Fig. 5 is a view of asliding yoke
employed for preventing lateral movement of
the main incline. TFig. 6isa view illustrating
the mounting of the front carrying-wheels.
Fig. 7 is a side view of a portion of the base
of the frame, illustrating the mounting of the
rear carrying-wheels. TFigs. 8, 9, and 10 illus-

trate the operator’s carriage in side, top, and

front views, respectively. Fig. 111is a view
illustrating the adjustable stop for limiting
the rearward movement of the main incline.
Fig. 12 is a side view of the scoop and plow
and a portion-of the main-incline. Fkig. 15
is a plan view of Fig. 12. Figs. 14 and 15
illustrate the scoop in rear and front views,
respectively. Fig. 16 is a rear view of the
plow. TFig.17is a sectional view of the plow
on line 17 17 of Fig. 16.
vation of the upper portion of the apparatus,
showing the scoop in its dumping position, &
portion of the frame and of the main inecline
being broken away for disclosing the dump-
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Fig. 2 is a view of the lower por-
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Fig. 18 is a side ele-
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ing mechanism. Fig. 19 is a cross-section of
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the main incline on line 19 19 of Fig. 18, and

Fig. 20 is a rear view of the upper portion of

the apparatus. | | |

While I have illustrated my apparatus in
what I now consider to be its best form, it is
to be understood that I do not limit myself
to the details of construection nor to the par-

ticular form of frame shown, as these may be -

widely varied without departure from the
main features of my invention. |

In the apparatus illustrated in the draw-
ings the main frame is made up chiefly of
channel-beams, I-beams, and other forms in-
cident to the use of structural steel, and the

15 parts are united by gusset-plates or other

20

well-known methods of connections. The
base A is mounted upon carrying-wheels, and
at each side thereof are erected three inelined
struts a a’ ¢?, connected together at their up-
per ends and to a cross-piece a®, the latter

- affording support for the upper end of an in-
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or strap c¢'%, controlled by
earrying a hand-operated pawl ¢, engaging
a segmental rack c*, as will be readily under-
stood.
two windlass-shafts c* ¢, carrying spirally-

clined trolley-way, hereinafter referred to as
the **main incline.” Kxtending rearwardly
from the base A and rigidly secured thereto
are two parallel inclined channel-beams a* o,
the lower flanges of which afford a track for
the support of the operator’s carriage C. The
beams a* a* are rigidly connected together at

their outer ends by a cross-piece o and are

supported by means of rods or angle-irons af,
secured to I-beams a’ a’, extending rear-
wardly from the base A at an angle thereto
of about forty-five degrees.
are supported by tie-rods a®, secured to their
upperends and to the cross-piece a?, asclearly
shown, |

The operator’scarriage Cconsists of aframe
¢, aftording support for a seat ¢/, foot-board ¢2,
driving-shaft ¢®, windlass-shafts ¢t ¢°, and
crank-shafts ¢® ¢’ ¢8.

supported upon the lower flanges a° ¢ of the
beams a* a*. The rear wheels or rollers ¢? ¢?
are keyed to the driving-shaft ¢?, the latter
also carrying two gears ¢! ¢!, one at each
side of the frame ¢. The gears ¢! ¢!! engage
with racks ¢ ¢, mounted upon and project-
Ing beyond theinnerupperedgesof the beams
a* af.  The driving-shaft ¢® is rotated for pro-

'pelling the carriage C along the supporting-

beams by means of a hand-crank ¢*, secured
to a shatt ¢®, carrying pinion ¢, meshing with
a gear ¢, keyed to the driving-shaft. The
gears ¢! ¢! engaging with the racks ¢i? ¢?
move the carriagein onedirection or the other,
according to the direction of rotation of the
hand-crank ¢4,

providethedriving-shaft¢® with a well-known
form of band-brake, consisting of adrum c'e,
engaged and disengaged by a friction band
a hand-lever ¢S,

In front of the driving-shaft ¢® are

grooved drums ¢ d'. These drums are ro-

The frame cis mounted
upon carrying wheelsor rollers ¢ ¢? and ¢! ¢!,

For locking the carriage in
-any position to which it has been moved I

tated by means of gears d* d?, meshing with

The beams a” ¢7 |

|

pinions d°® d® on shafts ¢’ ¢5 having hand-
cranks d* %, ratchet-wheels d° d° and lock-
ing-pawls d® d° all as clearly shown. The
forward carrying wheels or rollers ¢® ¢ are
mounted in brackets ¢’ €', secured to the for-
ward end of the frame ¢, the brackets ¢’ ¢’
also carrying clips ¢ e, to be hereinafter re-
ferred to. | o

The main incline B is constructed of two
parallel channel-beams b b, arranged back to

back and rigidly secured together at their

upper ends by cross-braces ' and at their
lower ends by cross-pieces b2 b?, affording a
space between the beams for mechanism to
be hereinafter described. The lower end of
the incline is made curved, as shown, in order
tomaintain anevendepth of excavation, or oc-
casionally vary the same, as may be required,
as well as to facilitate locking the scoop in
its working position by means of the draft-
chain F. The lower flanges 6* b? of the chan-

nel-beams b afford a track for the support of

trolley-carriages carrying the earthworking-
tools, and the upper flanges 0% b7 are utilized
for supporting the incline, as will be pres-

~ently explained. The upper end of the main

incline 1s slidably and pivotally supported by
means of clips f f at each side thereof pro-
vided with jaws which embrace the upper
flanges 0° b° and pivotally mounted in hang-
ers /' /', secured to the cross-piece ¢, as illus-
trated in Ifigs. 18 and 20. The lower end of
the main incline is suspended from the oper-
ator’s carriage by chains d'?, secured to the
windlass-drums d d' and to the incline, as
illustrated in Fig. 1. At the extreme lower
end of theinclineis a spring-buffer provided
for easing and breaking the fall of the scoop.

This buffer consists of a lateral bar g, held

in place by a bolt ¢', passing through the
cross-pieces 0° 0° and provided with a collar
g* affording an abutment for a spiral spring
¢°, encireling the bolt and interposed between

said collar and the cross-piece 0% as clearly

shown in Figs. 4 and 13. The cross-piece ¢
1s provided with lateral extensions ¢* below

the edges of the beams b b in line with the

rear ends of the scoop trolley-carriage E.

- The bolt g’ being round, the bar g may be

turned so that the trolley-carriages carrying
the earthworking-tools may be readily re-

-moved from the ineline.

'T'he operator’s carriage C and the main in-
cline B are slidably connected together by the
clips e e, pivotally mounted to the bracketse’ e’
and provided with jaws embracing the upper

flanges 0° 0° of the incline, as shown in Figs.

S and 10. It will now be understood that an
operator seated upon the carriage C may raise
or lower the incline by turning the hand-
cranks d* d* and winding in or paying out on
the supporting-chains d'®. The angular ad-

Justment of the incline is varied by moving
the carriage C forward or backward along its
supporting-tracks by rotating the hand-crank
¢ and operating the band-brake before re-
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ferred to for holding the carriage in its posi-
tion of adjustment. The longitudinal ad-

justment of the main incline is in reality a

vertical adjustment with reference to the ex-
cavation, and the depth of cut may be thus
varied without changing the angular adjust-
ment of the incline, and the latter adjustment
may also be varied withont changing the
depth of cut. -~ - .
The main incline is held against lateral
movement by a traveling yoke h, mounted
between the channel-beams o ¢'. This yoke

is slidably connected to the flanges of the

beams o ¢’ and is provided with clips 2’ i,

having jaws embracing the upper tlanges of
the incline, as shown in Fig. 5. The yoke g
follows the swinging movements of the in-
cline, but prevents lateral movement thereof
without interfering with its longitudinal or
vertical adjustment. | '

" The scoop D is provided with runners ¢ ¢
and plow-points ¢ 7' and is mounted upon
trunnions 7%, rotating in brackets 7%, secured
to the trolley-carriage E. The trolley-car-
riage E is built of channel-steel and 1s pro-
vided with rollers 74, supported by and upon
the lower flanges b* at each side of the main
ineline B. The trunnions 4? 2* are located at
each side of the scoop and to the rear of its
center of gravityj so that the scoop normally
hangs in its dumping position illastrated in
Fig. 18. At the front of the scoop 1S an
arched cross-tie 7%, the front edge of which 1s
engaged by bolts or latches ¢° ¢° at each side
of the trolley-carriage for maintfaining the
scoop in its upright or working position.
(Illustrated in Fig. 12.) These bolis 1% 2®are
square-faced and project in the path of the
cross-tie ¢°, and they are mounted upon the
under side of a cross-bar 7, suspended from
the trolley-carriage by bolts 7% +° and backed
by springs 4° ¢°, surrounding the Dbolts B 15,
between the trolley-carriage frame and the
cross-bar 77, as clearly shown in Figs: 12 and
15. The cross-tie 4% is provided with vertical
ears 719 710, which engage the inner sides of
the bolts or latches 2% ¢® and prevent lateral
deflection of the scoop and consequent strain
upon the supporting-brackets +°. On top of
the bar 47 and projecting upwardly between
the channel-beams b b of the main incline is

a lug 714, provided with lateral projections

#1242 which when the scoop reaches the dump-
ing-point at the upper end of the incline are
engaged by flanges for raising the bolts % and
permitting the scoop to swing upon its trun-
nions and discharge its load. At the frontof

 thetrolley-carriage K, at eachside thereof, are

60

deflectors 7% i3, these being provided to guard
against impingement should material pile too
hich in front of the scoop in traveling up the

~incline. At the rear of the trolley-carriage K

and projecting upwardly between the chan-
nel-beams of the main incline isalatch 7, whieh

- engages with a toothed or notched bar fatthe

apper portion of the incline and prevents the
seoop from desecending until it has been dis-

| charged. of its load, as will be hereinafter de-

seribed. The latch 7 is formed upon the for-
ward end of a lever §, pivoted in a bracket j*
and connected at its rear end by a curved link
73 to a cross-bar j*.. The cross-bar jtserves as
a2 buftfer to break the fall of the scoop indump-
ing and also to release the lateh j, and it is
suspended from the rear of the trolley-car-
riage E by means of bolts 7°7° and backed by
light spiral springs j¢ /°, encireling the bolts,
as clearly shown. At the rear of the scoop 18
a contact-bar %, which when the scoop swings
to discharge its load strikes the cross-bar Ik
and raises the same, and as the blowisat times
quite violent I provide additional springs k'
' at the rear of the bar j% encircling the
springs 7° 7 and much heavier and somewhat
shorter than the latter, so that the cross-bar
will be raised suffl
j before coming in contact with the heavy
springs, which arrest and ease the fall of the
scoop. At the front of the scoop 1s a pivoted
bail [, which when a plow or other earthwork-

ciently to release the latch

15

30

0O

ing-tool is not required is attached directly to
the draft-chain F; but as hereshown itiscon-

nected to the rear of a plow-frame G, mounted

upon a trolley-carriage I, having rollers m,

which travel upon the lower flanges of the
main inecline in the same manner as the roll-
ors of the scoop trolley-carriage E before de-
seribed. | | : |
The plow-frame G consists of two arms 717,
pivoted to the trolley-carriage H to swing in
lines transverse to the line of draft. At the
ends of the arms n n are plowsn' n’, provided
with outer cutting edges »? n® for trimming
the sides of a trench., Thearmsn 7 are ¢on-
nected together by a pair of toggle-joints e

nt.  The forward toggle-joint n® is provided

with a hook 7 atits knuckle or joint, to which
the baill of the scoop is-attached, and the rear
toggle-joint nt is similarly provided with a

hook n’,to which the draft-chain Fis attached.

Above the toggle-joints is a spring nf, which
tends to draw and hold the arms n n together.
This spring is interposed between abutments
ns n?, oppositely connected to the arms 7 7, in

q marniner well known and clearly shownin Fig.
16.

It -will now be understood that when
power is applied to the draft-chain K the re-
sistance of the scoop and plows while in en-
cagement with the material being excavated

will cause the toggle-joints 7° n to be drawn

together, and thearms n 0, carrying the plows
n' n', will in consequence be thrust apart and
the latter broughtin proper position for trim-
ming the sides of the trench wider than the
width of the scoop. After the scoop has as-
cended the incline and discharged its load the
spring ' exerts its force to draw the arms n
n together, so that both scoop and plows de-
scend the incline free from contact with the
sides of the trench. |

The draft-chain I passes over a pulley o,
connected to the main imeline at or near its
upper end and above its pivotal support, and

| thence downwardly over pulleys p and p' to
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the windlass I of the hoisting-engine support-

ed upon the base A. The pulley o is mount-
ed in brackets o’ o', secured to two yokes 02 03,
embracing the lower flanges of the main in-

cline, and pivoted to the yoke 0® are hars o*

o, pivotally connected at their other ends to
the cross-piece «®of the main frame, as clearl y
lustrated in Figs. 18 and 20. It will be seen
that the pulley o although mounted upon the

main incline will always maintain the same

relative position to the pivotal point of the
main incline regardless of the longitudinal

~adjustment thereof. It is also to be noted

that the pulley o is located some distance be-
yond the point at which the upper end of the
main incline is supported by the frame of the
apparatus and that the pull upon the draft-
chain F from said pulley is in a downward
direction. This downward pull upon the
pulley o tends to raise the lower end of the
incline away from the breast of the. excava-
tion, and this is an important feature in the
working of my apparatus. The band-brake
upon the operator’s carriage being released

and power being applied to the draft-chain

the lower end of the main ineline will be held
down by the engagement of the plows and

the scoop with the material being excavated:

but as soon as the plows and scoop leave the
excavation the lower end of the incline will

immediately raise and push the operator’s

carriage back upon its supporting-tracks,
and if before the power is released upon the
draft-chain the band-brake be operated to
hold the operator’s carriage in the position to
which it has been moved the incline will be
held in its rearward or raised position and
the scoop and plows will be free to descend
into the exeavation without contact with the
breast thereof. Upon one or both of the

beams a’a* composing the support and tracks -

for the operator’s carriage I provide an ad-

JustablestopdJ. (Speciallyillustratedin Fig.

11.) This stop consists of a plate ¢, resting
upon the lower flange of the beam atand pro-
vided with upright projections or flanges q'
g and a jaw g? the latter embracing the beam

«* for holding the plate ¢ in place, while at

the same time permitting it to be moved back
and forth thereon. A series of holes ¢ are
provided in the beam ain line with a hole ¢
in the plate ¢, so that said plate may be
locked in different positions of adjustment
along said beam by a pin ¢ as clearly shown.
In front of the plate ¢ is a
cured to the end of a rod ¢ sliding in the
upright flanges of the plate ¢, and said plate
g° is backed by a spring ¢°. This stop J is
placed in the rear of the operator’s carriage,
In line with the rear wheels thereof, and is
engaged . thereby for limiting the upward
movement of the lower end of the main in-

cline caused by the downward pull upon the

~ upper end thereof, before explained.

05

1he hoisting-engine is of a type well kn own
as ““double friction-hoist,” and consists of
a pair of cylinders 7 7, the pistonsof which

stop-plate ¢° se-

4 o S 629.5%6

| are connected to a driving-shaft s, the latter

carrying friction-wheels 72 72, engaging with
friction-wheels 7% 73 on a parallel shaft »%,
carrying the hoisting-drum I. As is usunal
with this form of hoist, the friction-wheels 7
7% are eccentrically mounted upon their sup-

| porting-shaft, so that a partial rotation of the

latter will cause the friction-wheels carried
thereon to be moved toward or from the driv-

A

/5

ing-shaft ¢’ for engagement with or disen-

gagement from the friction-wheels 7* 72, ag
will be readily understood. The drum-shaft
7* 1s rotated by a lever 7, secured to the end
of the shaft and connected by a second lever
> and rod 7" to a hand-lever 7%, pivoted to
one of the beams «a’ directly over and within
reacit of an operator seated upon the carriage
C. The windlass-drum I is spirally grooved

and made tapering, as shown, and the pulleys

p and p’, supporting and guiding the chain F,
are slidably mounted upon their supporting-
shafts to follow the lateral movements of the
draft-chain in winding upon or unwinding
from the windlass. Steam is supplied to the
cylinders 7 » from an upright boiler K through
pipes 77, provided with cut-off valves 7° and
', the former having a hand-lever +2 and

the latter a lever 7% connected by link

with an arm 7, fixed to a shaft 6, the latter
carrying two upright arms »7#7, lying in the
path of the scoop or other earthworking-
tools traveling upon the main incline. The
arms 7'’ Jean to the rear of the apparatus,
and the weight of these arms, together with
the weight of the arm " and link 4 hold
the valve 7' in its open position.and open the
same after it has been closed by the earth
working-tools, as will be explained.
Between the channel-beams composing the
main incline B, at a point closely adjacent to
its pivotal support, are twoiron plates s S, pro-
vided with flanges s’ s', separated from each
other by a space sufficient for the passage of
the scoop-releasing lug 7!! before referred. to.

‘The flanges s’ s’ are below the lower edee of
igm e

the incline at the forward ends of the plates
s s and extend upwardly on a gradual incline
to a point about even therewith. Above the
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flanges s’ s’ and extending somewhat beyond

the forward ends thereof is a notched or
toothed bar 7, with which the latch j on the
scoop trolley-carriage engages for preventing
descent of the scoop until after it has dis-
charged its load into the hopper L. The
plates s s and toothed bar ¢ are secured to
hangers ¢’ {' #, resting loosely upon the upper
edges of the beams b b. The plates s s and
the toothed bar { are permanently and piv-
otally connected to the main frame of the ap-
paratus by a rod 7% pivotally eonnected to one
of the hangers? and adjustably connected to
the cross-piece a® so that the notched bar ¢
and the plates s s always occupy the same
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relative position to the main frame and the !

hopper L regardless of the longitudinal ad-

Justment of the main incline.

The scoop discharges into a hopper I, sup-
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ported by and between the struts a' ¢’ and
a? a? of the main frame. The bottom of the
hopper inclines downwardly from the center
toward the sides of the apparatus and is
formed at each side into a chufe sufficiently
high above the ground to admit of discharg-
ing into carts or upon any of the well-known
mechanical conveyers. - Atthe centerorapex
of the bottom of the hopper is a hinged par-
tition %, which is swung from side to side for
controlling the discharge of material wholly
to the one side or the other of the apparatus,

as may be necessary or desirable. Deneath
 the hopper Lis a water-tank O for supplying

the boiler K. | -
The operation of the working parts of the
apparatus as thus far described is as follows:

- The driving-shaft » of the hoisting-engine

20

being in continuous operation and the earth-
working-toolsbeing at the bottom of the main

~ incline the operator, seated upon the carriage
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C, pushes the lever 78, which rotates the wind-
lass-shaft »t. The friction-wheels 7°#° being
eccentrically mounted upon said shaft are
thus brought into contact with the friction-

wheels 7 7° on the driving-shaft ' and the

windlass I operated for winding in on the
draft-chain F. The plows and scoop being
attached to the end of the draft-chain ascend
the main incline, the plows cutting a path for

the scoop and the latter slicing off and gath-

ering up a load of material from the sloping

breast to which the main incline has been ad-®

justed. As the plows and scoop start up the
ineline the operator releases the band-brake

holding the operator’s carriage, and as the

plows and scoop leave the excavation and no
longer offer resistance to the npward move-
ment of the lower end of the incline by their
hold upon the breast of material the down-
ward pull of the draft-chain upon the upper
end of the incline causesits lowerend to move
outward and upward away from the breast of
the excavation. The operator’s carriage be-
ing connected to the incline by the clips e e

and free to travel upon its supporting-tracks
is pushed back until the rear wheels ¢’ are

brought in contact with the stop J, which may
he adjusted forward or backward along the
beams ¢! for increasing or diminishing the
upward movement of the lower end of the in-
cline, as may be desired. After the incline
has been raised and before the scoop has
reached the end of its upward travelthe oper-
ator locks the carriage C by means of the band-
brake, and thus holds the lower end of the in-
cline in its raised position, so that the scoop
and plows in descending the incline will be
free from contact with the breast of the exca-
vation. Ithasalready been explained thatin
ascending the incline the plows cut a trench
wider than the width of the scoop and 1in de-
scending the incline are drawn together, so

that both scoop and plows will be free from

contact with thesidesof thetrench. When the

scoop reaches the dumping-point, the lug 2!,

tion-wheels 7°.

carried by the cross-bar 77, to which the SCOOp-

bolts % 7% are attached, enters the space be-

tween the flanges s’ s’ on the plates s s, and said

flanges passing beneath thelateral projections

* upon said lug raises the same and causes

scoop to be released from the bolts 2° 2% free

70

to swing upon its trannions when permitted .

to do so by the slackening of the draft-chain
F. At the same time the scoop-bolts are be-

75

ing raised the latch 7 on the trolley-carriage

E engages with the notched or toothed bar ?
and prevents the scoop fromn descending the
incline until its load has been discharged.
When thescoop hasreached the proper point,
the operator is supposed to release the hoist-
ing-windlass from engagement with its driv-
ing-shaft; butshould he fail to doso the plow-
frame G (or the scoop when the plowsare not
used) will come in contact with the arms or

levers 77 and operate the valve 7! to cut off

steam from the driving-engine; but it is obvi-
ous the scoop cannot dump until the operator

freesthe hoisting-windlass. Themomentthls

is done the chain I unwinds from the wind-
lass and the scoop discharges its load into the
hopper L.. The swinging of the scoop in
dumping causes the contact-bar at the rear
thereof to strike the bar j* at the rear of the
trolley-carriage and raise the samesufficiently
to release the latch j from the toothed bar .
The scoop and plows being now free descend

in order to prevent a too rapid descent and
provide sufficient tension upon the draft-
chain F to raise the forward end of the scoop
I have provided a band-brake v, (shown ‘in
Fig. 2,) which operates against one of the fric-
This band-brake is under the
control of the operator by means of a hand-
lever »', connected by link »*® with a lever v°,
attached to the band v in a manner well
known. When the earth-working tools have
descended to the bottom of the incline, the
operator releases the band-brake upon the
operator’s carriage, which allows the lower
end of the incline to descend and rest upon
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by gravity to the bottom of the incline, and
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the scoop and plow-frame. The pull upon
the draft-chain F at the next operation of the

apparatus which is now repeated causes the

forward end of the scoop to be drawn Into
locking engagement with the bolts forholding
it in its operative position. It will be seen
that as the work progresses the operator’s
carriage will be moved gradually forward by
the gradually-advancing movement ot the
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main ineline, due to the removal of material

from the breast of the excavation, and this
advancing movementof the incline continues
until the breast of the excavation has been

cut away to a point necessitating a forward

movement of the entire apparatus. When

125

this point has been reached, the operator

moves the carriage C rearwardly upon its
supporting-tracks and by this means moves
the main incline rearwardly, so that the en-
tire apparatus may be advanced until the

30
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‘main incline is again blauﬂ*ht into pmpel

working lelﬂtlon to the pr ea‘st of the excava,-

tion.
To famhtate the movements of the ent1r

apparatus, the base A is mounted upon car-

rying-wheels w w and w' w', and as these
wheels are occasionally to be removed I have
so mounted the apparatus upon the axles

thereof that it may be raised bodily therefrom
by the use of jacks or other means, the weight
of the apparatus being relied upon for hold- |

ing the axles and frame together. At the
réar of the base A are open bearings_ w?, Fig.
7, which rest upon the axle w3, carrying the
rear wheels 1w 10.

with smaller gears w® w?®, fixed upon a shaft
w00,

a gear w', loosely mounted on said shaft and
lneshmcr W1th a gear (not shown) carried by a
shaft fwg the latter gear meshing wﬂah a gear
W, carried by the dr-wmﬂ'-shaft 7" of the en-
gine, as illustrated in Flgs 2 and 3. The
gear w' is secured to one member of a clutch
w!® the other member of the cluteh rotating
with the shaft and sliding thereon for coup-

“ling the gear and shaft in a manner well

known. The cluteh ' is operated by a link
wh, coupled to a lever w', secured to the end
of an upright rock-shaft 0. At the upper

end of said rock-shaft is a lever w!, connected

by rod w™ to a hand-lever w™, located above

the operator’s carriage C. It will be readily
understood that by pullmw the hand-lever ¢
the clutch 20!° will be operated to lock the
gear w’and shaft w° and thus put into oper-
mmn the chain of Uearmﬂ' connecting the

" rear wheels with the engine drwmw-&haft?

By this means the apparatus is moved back-
ward or forward according to the direction of
rotation of the engine driving-shaft. |

The {ront carrying-wheels ' ' are mount-

ed upon an axle w!'’, seeured to the lower

member of a fifth-wheel 2", the upper mem-
‘ber thereof being provided with a carved sad-
dle 2", having flanges w?%,

between which
rests a cross-beam a'’, curved at its center
and forming a part of the base A. It will be
seen that by thus mounting the forward car-
rying-wheels I provide for considerable rock-

- ing movement of the axle w!” independent of
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the frame of the apparatus, and the appa-

ratus may travel over quite uneven surfaces

without tilting from side to side in response
to the movements of the supporting-axle.
The apparatusis guided by means of a chain
1w, attached to the ends of the axle w' and
passing around a sprocket or drum w*®, con-
trolled by a hand-wheel 1%, as Will be readily
understood. The front wheels w' 2w’ are also
provided with a brake ™, controlled by a
chain w®, sprocket - wheel 1 % and hand-
wheel w*" in the usual way. At the rear of
the carrying-wheels w w is a drag w*, se-
cured by chains w* to the base A for pre-

venting backward movement of the appa-

Attached tothe inner sides
of the wheels w w are gears w* w?, meshing

%, mounted in suitable bearings secured to
the base:A. About-midway of the shaft w®is

e a ' ' 629,576

forereferred to.

[

‘ratus, and at the rear of the beams ¢* I show
supporting-braces a'l, provided with a shoe
_ _.a12 |

The braces a'! are employed for prevent-

ing backward movement and steadying the
rear portion of the apparatus, as occasion may
require.

In excavatmﬂ* ldrw'e areas it is necessary
that the apparatua be moved laterally as well
as longitudinally, and 1 have theretfore pro-
vided ]ateral carrying wheels or rollers = «
and «' «', designed to travel upon lateral

tracks formed of timber or other material..

The apparatus is transferred from the longi-
tudinal traveling wheels to thelateral tracks

by raising the entire apparatus by jacks or

other means sufficiently to free the base A
from the front and rearaxles w!"and w? and
these being removed the apparatusis 1owered
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upon the 1a,teral tracks previously placed in

position beneath the lateral carrying-wheels.

The wheels orrollersx . and ' ' are mounted
upon shafts z° «°, lying parallel with the right

and left hand sides of the apparatus and 56-
cured in bearings x%, bolted to the base A, as
itlustrated in I‘m‘s 9and3. The shaftsa’and
x® each carry a beveled gear x°, meshing with
bevel-gears «° 2° upon short lateral shafts a7
2%, also supported in bearings secured to the
base A. Loosely mounted upon the shafts
7 ' are gears «® x5, meshing with gearsa’ a2,
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carried by the shaft fw'B Wthh 18 conbmuously |

driven by the engine drwll:lﬂ‘-shaft 7" and be-
“The oears 28 a8 are each pro-
vided with a sliding clutch 10 21 to throw the

gears into or out of rotative engagement with
_their respective shafts, and these clutches are

operated by rods and levers connected to
hand-levers accessible from the operator’s
carriage in the same manner as the c¢lutch

,before described for controlling the lonﬂ'ltnd -

nal travel of the apparatus.

If the direction of rotation of the several
gears be traced in the plan view illustrated
in Iig. 3, it will be seen that when the en-
gine-shaft is rotating in the proper direction

-for' operating the wmdlass drum I, if the
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cluteh # at the left-hand side of the appa-

ratus be operated to couple the gear 2% with

its shaft 7, the wheels or rollers ' &' will be

rotated for moving the apparatus to the left,
and if the clutch at the right-hand side of the
apparatus be similarly operated the wheels
or rollers « x will rotate for moving the ap-
paratus to the right..

In excavating larﬂ'e areas the supporting-

traclt for lateml tl" vel should be thrown

slightly forward at each end alternately after
the apparatus has traversed the length of the
track,sothat a continuous forward movement

| wﬂlbe effected and alarge area covered Wlth-
out the aid of the lﬂllﬂ‘ltudlnﬂl C:‘:ll‘]‘_}ll]”—

wheels.
In trench work, as for the laymn of pipe,
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the rapid advance of my apparatus, together

with the greaf advantage of making no de-

posits upon the banks of the trench, as is cus--

tomary under usual methods, greatly lessens
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of the banksso usualm such work. Dykeep-
ing the work of pipe-laying closely up behind

the excavator the ordinary sheeting and shor- |

ing of the sides of the trench will be unneces-
sary. To guard against occasional cavings,
however, ] prowdea hood orshield N to guar d
the workmen and the lower end of the main
incline, as illustrated in Fig. 1. The hood

or shield N is composed of steel or sheet-iron,
‘arched at its top and open at its bottom and

ends and braced by suitable ribs y. Af the
forwmdend of theshield is a U-shaped brace
y', which holds the sides of the shield rigidly

apart, and said brace is provided with a run- |

ner 2, bearing upon the bed of the trench and
supporting the forward end of the shield.
The rear end of the shield is adjusted and
controlled by means-of a long arm or handle

/%, extending upwardly and rearwardly there-

from to the surface line of the excavation.
The hood or shield.is made slightly tapering

- from front to rear, so that it may be readily
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~upon the end of a
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disengaged should material cave upon it.
Caves in advance of the shield will be infre-
quent and easily handled by the scoop and

when behind or upon it no harm will be done.

The shield is advanced by means of a chain

44, connected to and readily disconnected

trom the main incline B. 1In traveling from
place to place the shield is removed and the
main incline adjusted to the position illus-
trated in dotted lines in Fig. 1. |

In order.to protect the homtuw-enwme and
gearing from water or dirt fallmn‘ flom the

~ 8C0o0D, I have provided a roof z, composed of

corrugated iron plates connected togetherand
well tumed up at the sides, as at z’, to form
a trough, as illustrated in 1‘10* 2. Wherethe
roof is pierced by levers, 1 provide boxes or

flanges z°, surrounding the lever-siots, and

covers 23, loosely secured to and moving with
the levers as clearly shown.

I have illustrated and deseribed my appa-
ratus as an excavating apparatus;

instead of ecarrying-wheels and advanta-
ceously used as a dledcrmn' apparatus. The
form of scoop employed in‘ my apparatus and
its mode of operation possess many advan-
tages over the hinged-bottom scoop carried
swinging arm or beam,
usual in most forms of dredging-machines.

- Having thus described my mventwn what
I claim as new, and deswe tosecure by Letters
Patent, 18—

1. In an excavating apparatus, the combi-

nation of an incline having a scoop or other

~earthworking tool or toole supported and
ouided thereb; and adapted to travel there-

on, means for controlling the said earthwork-
ing tool or tools, and means whereby the said
molme may be adjusted longitudinally with-
out varying its inclination, and its inclination
varied without varying 1ts longitudinal ad-
justment, substantially as desombed

but it is
~obvious that it may be mounted upon a boat

the liability of dangerous caving or collapsing !

2. In an excavating apparatus, the coimnbi-

nation of an inclined trolley-way, a scoop or
other earthworking tool or tools supported

and guided thereby and adapted to travel

‘thereon, the said trolley-way being slidably

and pivotally supported atits upper end and
suspended at its lower end by means of a
rope or chain controlled by a windlass longi-
tudinally movable with relation tothe appa-
ratus, whereby the said tr olley-vﬂ ay may be

| raised or lowered without varying its inclina-

tion, orits ineclination varied without varying
its veltloal a,d]uetmen'r snbstantlally as de-
seribed.
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3. In an excavating appmatus the combi-

nation of an inclined trolley-way, a 8Coop or

other earthworking tool or tools supported

and guided thelebv and adapted to travel

thereon the said trolley-way being slidably
and pwotally supported at its upper end and
slidably connected atits lower end to a mov-
able support, and means for supporting and

| moving said trolley-way lon ﬂ'ltudmally sub-

stantlally as described.

4. In an excavating apparatus, the COIIlbI-
nation of an molmed trolley-way having a
scoop or other earthworking tool or tools sup-
ported thereby and adapted to travel thereon,
means for
earthworking tool or tools, and means for
automamoally moving the lower end of said

trolley-way rearwa,ldly during the ascent of

the earthworking tool or tools, subetantlally

as described.
5. In an excavating apparatus, the combi-

nation of an inclined trolley-way having a

scoop or other earthworking tool or tools sup-
ported thereby and addpted to travel there-
on, means for controlling the movements of
the earthworking tool or tools, and means
for aJutomableallv advancing the trolley-way
after each operation of the earthworkmw tool
or tools, substantially as described.

6. In an excavating apparatus, the combi-
nation of an molmed trolley-way pivotally
supported nearits upper end and flexibly sup-
ported at its lower end so that a downward
pull upon its upper end will correspondingly

raise its lower end, a scoop or other earth-

working tool or t00ls supported by and trav-
eling upon said trolley-way, a pulley connect-
ed to the trolley-way above its pivotal sup-
port, a draft chain or rope attached to the
earthworking tool or tools passing over said

. pulley and thence downwar dly to a source of
power, substantially as described.

7. In an excavating apparatus, the combi-
nation of a main fmme a longitudinally-ad-
justable inclined tr olley—way pivotally sup-
ported atits upper end and flexibly supported
at its lower end, a scoop or other earthwork-
ing tool or toole supported by and traveling

upon said trolley-way, a pulley slidably con-
nécted to the upper end of the trolley-way

above its pivotal support, and a draft chain

i Or 10pe attached to the earthworking tool or

controlling the movements of sald

95

I00

105

I10

115

120

125

130




10

I35

20

25

lines Dractlcally parallel w1th the swinging
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tools passing over said pulley and thence
downwardly to a source of power, snh%ian-
tially as described.

3. In an excavating apparatus, the combi-
nation of an inclined tr olley-way shidably and
pivotally supported at its upper end, a scoop
or other earthworking tool or tools supported
by and adapted to travel upon said trolley-

way, a carriage slidably connected to the trol-

ley-wayand supported upon tracks above the
lower end and in line with the swinging move-
ments thereof, means for moving and locking
sald carriage upon ils supporting-tracks, a

windlass or wmdlasses located upon said car-
riage, a chain or its equivalent connecting

sald windlass or windlasses with the lower
end of the trolley-way, a draft chain or rope

attached to the earthworking tool or tools,
the said draft-chain passingover a pulley con-
nected tothetrolley-way aboveits pivotal sup-
port and thence downwardly to a source of
power, substantially as described. |

9. In an excavating apparatus, the combi-
nation of an inclined trolley-way having its
upper end slidably supported in pivoted bear-
1ngs, a carriage located above the lower end
of said trolley - way and slidably connected
thereto, means for moving the carriage in

movements of said trolley-way, a windlass on
sald carriage, and a ehain or rope connecting
the windlass and the lower end of the trolley-
way, and a scoop or other earthworking tool
or tools adapted to travel on said tmlley -Way,
‘3ubstantmlly as described.

10. In an excavating apparatus, the combi-
nation of aninclined trolle} -way slidably and
pwotally supported at or near its upper end,

- acarriage located above the lowerend ther eof
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and 'slid&bly connected thereto, means for

moving sald carriage in lines practwa]ly par-

allel w1t]1 the swinging movements of the trol-

ley-way and loc*kmn' 1t against movement,
means for supporting sald trolley-way longi—

tudinally, a scoop or other earthworking tool

or tools mounted upon said trolley-way and
adapted to travel thereon, and means for con-
trolling the movements of said earthworking
tool or mols substantially as deseribed.

~11. Inan excavatmw apparatus, the combi-

nation of-an mclmed trolley- way pivotally
supported near its upper end, a movable car-
riage connected to said incline below its plv-
otal support, a scoop or other earthworking
tool or tools mounted upon said trolley-way
and adapted to travel thereon, a pulley con-

nected to the trolley-way above its pivotal

support, a draft chain or rope attached to

- said tool ortools passingover said pulley and

thence downwardly to a source of power, and
a stop for limiting the backward movement
of the carriage connectea to the trolley-way,
Substantlally as described.

12, In an exeavating apparatus the combi-

nation of an 1110]1116(1 trolley-way pivotally
supported at or near its upper end a movable

its pivotal support, means for locking said
carriage against movement, a scoop or other
carthworking tool or tools mounted upon
sald 1neline and adapted to travel thereon, a
pulley connected to the upper end of the trol-
ley-way above i1ts pivotal support, a draft
chain or rope-attached to said earthworking
tool or tools passing over said pulley and
thence downwardly to a source of power, sub-
stantially as described.
13. In anexcavating apparatus, the combi-
nation  substantially as hereinbefore de-
scribed, of a main frame, a ]0n#1tudmally-ad-
Jnstable trolley-way mounted in said fr ame, a
self-dumping scoop mounted on said trolley-
way and adapted to travel thereon, mechan-
ism for releasing the scoop-dumping mechan-
ism slidably mounted on said trolley-way and
permanently connected to the main frame of
the apparatus, whereby the scoop will be

dumped at a fixed point with relation to the

mainframe, regardless of the longitudinal ad-
justment of the trolley-way.

14. In an excavating apparatus, the combi-
nation ‘substantially as hereinbefore de-
scribed, of a main frame, a longitudinally-ad-
justable trolley-way mounted in said frame, a
self-dumping scoop mounted upon said trol-
ley-way and adapted to travel thereon, a hop-

per also mounted in said frame, and mechan-

ism for releasing the dumping mechanism of
the scoop slidably connected to the trolley-
way and permanently connected to the main
frame of the apparatus in proper relation to
saild hopper, whereby the scoop will discharge
into sald hopper regardless of the longitudi-
nal adjustment of the trolley-way. =

15. Inan excavating apparatus, the combi-
nation of aninclined trolley way,aself-dump-
ing scoop adapted to travel thereon, means

cmrled by the scoop for maintaining it in its

working position; a draft chain or rope for
haulmﬂ' the scoop up the trolley-way, a latch
for holdmw the scoop at the upper end ofthe
trolley-way adapted to be released by the ac-
tion-of the scoop in dumping, and means for
releasing the dumping mechanism of the
scoop, substantially as described.

16. Inan excavating apparatus, the combi-
nation of plows adapted to travel back and

forth upon a suitable support and trim the

sides of a trench, and means for moving and
holding the plows In proper working position

when tmvelmﬂ' in one direction and with-
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drawing and holding the same away from the

sides of a trench when travelingin an opposite
direction, substantially as desenbed .

17. Inan excavating apparatus, the combi-
nation of a scoop adapted to travel back and
forth upon a suitable support, plows travel-
ing with said scoop inadvance thereof adapted
to trim the sides of a french, and means for
automatically moving and holding said plows
in position to trim the sides of atrench wider
than the width of the scoop during the for-
ward movement of the latter, and automatic-

“carriage connected to said trolley-way below | ally withdraw the same away from the sides
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of the trench when traveling in the opposite
direction, substantially as described.

18. In an excavating apparatus, the combi-

nation of a trolley-way, a scoop supported
thereby and adapted to travel back and forth
thereon, plows traveling with said scoop in
advance thereof adapted to trim the sides of
a trench, and means for automatically ov-
ing and holdmﬂ said plows in working posi-
131011 during the advance movement of the

- scoop and automatlcally moving the same

L5

20

away from the sides of the trench during the
return movement theleof substantm]]y as
described.

19. Inanexcavating apparatus, the combi-
nation with a scoop or other earthworking-
tool adapted to travel back and forth upon a
suitable support, plows mounted in advance
of said scoop or other earthworking-tool and
adapted to trim the sides of a trench the sald
plows being carried by arms pwoted to swing

~inlines transverseto thelineof draft, a pair of
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toggle-joints connecting said arms and mov-

ing in opposite d1re(,t10ns a draft chain or

rope connected to the knuckle of one of said
toggle-joints, the other of said toggle-joints be-

ing connected tothe scoop orotheréarthwork-

in ﬂ*—-tool whereby a pull upon said draft chain

Or TOPe will cause the arms ear rying the plows

to be thrust apart, and a spring for drawing

said armstogether,substantially asdeser 1bed .

20. Inan exeavating apparatus, the combi-
nation of a trolley-way, a trolley- carriage
adapted to travel thereon, a scoop carried by

said trolley-carriage adapted toswingin a line

parallel to the line of draft and to normally
hang in its dumping position, latching mech-
a,nism for maintaining the scoop in its_ work-

ing position, mechanism for releasing said

lateching mechanism and a draft chain or rope
attached to said scoop at or near its lower
front portion, whereby a pull upon said draft-
chain will cause the scoop to be engaged by
its latching mechamsm substanhall} as de-
seribed.

21 In an excavating apparatus, the combi-
nation of an mchned trolley-way, a trolley-
carriage adapted to travel back and forth
thereon, a scoop carried by said trolley-car-
riage adapted toswing in lines parallel to the
line of draft and tonormally hanginits dump-
ing position, latching mechanism for main-

taining the scoop in 'its working position, a

lateh carried by the trolley-carriage, a keeper
at the upper end of the trolley-way for en-
gaging said latch, means whereby said latch
is automatically released by the action of the
scoop in dumping, and means for releasing
the dumping mechanism of the scoop, sub-
stantially as described.

22, In an excavating apparatus, the combi-

nation of a main framej an inclined trolley-

way slidably and pivotally supported at 1ts
upper end, means for varying the inclination
and lon crltudmal adjustment of said trolley-
way, and a yoke slidably mounted in the main
frame at right angles to the trolley-way and

| slidably connected therewith for preventing

lateral motion thereof, substantially as de-
scribed.

- 23. Inanexcavating apparatus, the coml:n—
nation of a trolley-way "havi ng a scoop orother
earthworking tool or tools supported thereby
and adapted to travel thereon, a windlass, a
draft - chain attached to said earthworking

tool or tools and to said windlass, an engine -

for driving said windlass, and a lever or le-
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vers mounted in the path of said tool ortools
for controlling the supply of steam to theen-

gine, substantially as described.
24, In an excavating apparatus, the combl-

thereby and adapted to travel thereon, and a
hood or shield connected to the lower end of
said trolley-way for preventing the path of
the scoop from becoming clogged at the bot-

“tom of the trolley-way by a caving in of the
side walls of a t1ench subqta,nma,lly as de-

—

scoop suspended from
adapted to swing in aline parallel to the lme .
of draft and normally hang in its dumping

seribed.

25. In an excavating apparatus the combi-

nation of an inclined trolley-way having an

outwardly-curved lowerend,a trolley-carriage

3o

‘nation of an inclined trolley-way, a SCoop or '
other earthworking tool or tools supported

90

adapted to travel back and forth ther eon, a

said trolley-carriage

position, latching mechamsm for engaging
and holding sald scoop in its working posi-

“tion, and a “draft chain or rope working in a
line praetlcally parallel to the trolley-way and
attached to the scoop below its pivotal point, -

substantially as described.

26. In an excavabing apparatus, the combi-
nation with a main frame, of two sets of car-
rying-wheels arranged at rlo'ht angles to each
obhel one set bemﬂ‘ 1ead11y detaehable from
sald fmme and havmw their tread-surface be-
low that of the ot]ier set, an engine mounted

upon said frame, and means for operatively
connecting and disconnecting the wheels of
either set Wlth the dr 1v1nn'-shaft of said en-

oine, substantially as descrlbed ,

27. In an excavating apparatus, the combi-
nation of a main flame, an inclined trolley
way slidably and pwota,lly supported at its
upper end, a carriage slidably connected to

sald trolley-way suppmted upon tracks lo-

cated above the lower end of said trolley-way
in line with the swinging movements thereof,
racks secured to said tracks, a driving-shaft
mounted in said carriage carrying pinions
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meshing with said racks, a hand-lever for op- -

erating sald duvmn*-shaft a brake for lock-
ing smd shaft aﬂ‘amst rota,tmn a windlass
cmued by said carriage, means for operating

{ said windlass, a chain or rope connected to .
‘the lower _end of the trolley-way and to said

windlass,aself-dumping scoop trolley-mount-
ed upon said trolley-way, scoop-dumping
mechanism slidably connected to the trolley-

way and permanently connected to the frame
of the apparatus, a hopper located in proper

relation to the scoop-dumping mechanism, a
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pulley slidably connécted to the trolley-way
above its pivotal support and permanently
connected to the main frame, and a draft
chain or rope attached to said scoop and pass-
ing over the pulley at the upper end of the
trolley-way and downward to a source of
power, substantially as described.

1

In testimony whereof I have hereunto set
my hand.in presence of two subsecribing wit-

nesses. _ - |
. ITARVEY C. LOWRIEK.
Witnesses:
FREDERIC S. WATKINS,
FRED. LOCKWOOD.
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