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UNITED STATES PATENT OFFICE.

GEORGE W. KING, OF MARION, OHIO.

'EXCAVATOR

ﬁPECIFICATIDN-formlng part of Letters Patent No. 672,039, dated April 16, 1901.
- 'Apphcatm;_l filed lTuly 19,1897, Serial No. 645,018, (No model.)

To all wlwm it May cOnCern:

Be it known that I, GEORGE W. KING, of

Marion, Marion oounty, Ohio, have lnvented

certain new and useful Improvements in Ex-
cavators; and I do hereby declare the follow-
ing to be a tull, clear, and exact description
of the invention, sueh as will enable others "
skilled in the arb to whlch 1t pertains o

make and use the same.

My invention relates to 1mpr0vements m,’

excavators; and it appertains more espeeldlly
to a tr enchmu' machine designed for digging
deep narrow tz*encheb or laying %ubtermnean
In order to dig
trenches of this kind, it is almost always neec-
essary to use uprwht planks or sheet-piling
supported by timbers and cross-braces for
preventing caving of the banks. Up to the
present time an excavator that would work

successfully where sheet- piling and- cross- -

bracing are necessary has not been made.
Excavations of the character indicated have
heretofore always been made by hand and
were eon%equently quite expensive.

The primary object of my present in venmon
is therefore to construct a machine that will
not ocecupy much space in the trench at the

head of the diteh, that will not-interfere with -

the emiployment of cross-braces or supports
for the sheet-piling very close to the place
where the excavating is being done, and that

will accommodate the location-of-all timbers
and planks necessary to effectually prevent

caving in of the banks.

With this object in view, and to the end of

realizing other advantages hereinafter speci-

fied, my invention consists in certain features

of construction and combinations of parts
hereinafter deseribed, and pointed out in the
claims.

In the accompanying drawings, FigureI is

a side elevation, partly in section, of an ex-
cavator embodying my invention. In this
ficure the trench that is being made by the
machine is shown in central longitudinal sec-
tion. Fig. Il is a top plan, partly in section,
of portions of the machine. FIig. Il is a
front end view of the machine, partly in sec-
tion, and this figure shows also a sectional

end view of the trench made by the machine,

and shows also a track laid along the outer

side of oue of the tracks upon which the ma-

]

section, on line VII VI1I, Fig. VI
is a side elevation of the lower portion of a

chine 18 mounted, anda car upon said first-
mentioned track for receiving the earth or
material excavated and for conveying the
latter to the place at which the trench is be-
ing refilled. Fig. 1V, that appears on sheet
containing Fig. 11, is a small plan view show-

ing the trench made by the excavator, a sewer
that is building in said trench, the excavat-
] ing-machineatthe head of the trench,the two
tracksupon which the machineismounted and -

that are arranged at opposite sides, respec-

| tively, of the trench-line, the refilling of the

trench’s portion wherein the construction of
the sewer has heen completed, the track laid

alongside one of the tracks upon which the

excavator is mounted and leading to and ex-
tending across the refilled portion of the
trench adjacent to where the construction of

the sewer is still in progress, and a c¢ar upon

the track that leads to the refilled portion of

| the trench and designed to receive the mate-

rial that is excavated and transfer the same
to the point at which refilling of the trench
is being done. Fig. Vis a side elevation of
the plunger employed in forcing the excavab-
ing-shovel’s contents out of the shovel, and
qhows also the lateral adjustability &nd the
rockingcapability of theshovel-guiding beam.

Fig.VIis a view on line VI V[, Fig. V, look-

ing in the direction of the arrow. Fig. VII
is an end view in detail, partly in transverse
Fig. VIII

shovel-guiding beam C, shovel D, and con-
nected cables d and d*, and shows the shovel
unlocked from the beam and ready to operate
upon the bottom of a trench being made.
Fig. IX is an elevation on line IX IX, FHig.
VI11I, looking in the direction indicated by
the arrow. Fig. X is a top plan of the shovel
and portion of the shovel-guiding beam illus-
trated in Fig. VIII. Fig. XI is a side eleva-
tion, partly in section, showing a consider-
able portion of the operating machinery of
the excavator. Fig. XII is a top plan rela-
tive to Fig. XI, pa,rbly in section.

Referrmg to the drawings, A designates
the body portion of the machine. Car-body

A atitsrearend is mounted upon two wheeled
trucks A’ A', arranged longitudinally of the
car and under opposite sides, respectively, of
the car-body. The car-body a saitable dis-
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tance fromits forward end and forward of its
central portion is' mounted upon two other
~wheeled trucks A?* A%,
-nally of the ear and ‘under opposite sides, re-
- The' wheels of the | P
seraper D', capable of ecutting into and serap- -

arranged ' longitudi-

spectively, of the car.

- otrucks under one side of the car engage a

SO by the machine.
i )
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piling.

o track o, arranged: parallel ‘with: and at one
. side.of the line of the trench thatis to be made
‘The wheels of the tracks
under the opmomte side of the ear engage a
track @', laid at the opposite side of and par-
allel - WILh_ the: line of the trench that is to.
- be made—that is, the excavator is mouanted
~upon two parallel tracks arranged at opposite |
-sides, respectively, of and pcu'allel Wlth the |
lme Gf the trench or .diteh being made. -
-~ In Figs.I and III of the drawings B de@m- |
SRR %na;t_es the trench that is ‘being cut; B, the

.+ stde walls or banks of the trench; B? fupriﬁ'htﬁ |
planks or sheet- piling placed .:wa,msl} sald
“walls or bauks, and B? tiinbers placed against
said planks gor;piling within the cut and ex-
tending ‘horizontally across the planks or
B* represents cross-braces that ex-
tend transversely of the trench and that en-
. gage at one end a timber 3% on the one side
- and engage at the opposite end a timber 32 |

. on the opposite side, and consequently said

- cross-pleces brace apart the two sets of piling.
The upright planks or sheet-piling B? the
-~ longitudinally-arranged timbers B?, and the
. cross-pieces B*are employed for the purpose
- of preventing the ear then walls or banks:of

.. thecutiromecavingin. As aheady indicated,
to render: its use de-%
- sirable and successful in digging deep narrow

an excavator in mdel

trenches should occeupy as little room as pos-
sible in the head of the trench being made,
so as not to interfere with the placing of the
requiired number of cross-pieces that are em-
ployed in supporting the planks or sheet-
piling with which the side walls or banks of
the trench are lined during the process of ex-
cavation close to the head of the trench, so
that no portion of the bank is unsupported.
The head of the trench is worked, preferably,
on a slope, as shown in Fig. I, for the pur-
pose of preventing caving from the end. In
the drawings, therefore, the head end wall
I3° of the trench slopes downwardly and in-
wardly from the excavator’s body portion,
that 18 placed just beyond or forward of the
trench, and the tracks upon which the ma-
chine is mouanted lead from said end of the
trench m the direction in which the building
of the trench is to be continued. The exca-
vator
comprises a long beam C, that is arranged,
preferably, parallel or approximately paral-
lel with the aforesaid sloping end wall of the
trench and is curved or deflected inwardly
at its lower end, as at C'. Said beam is long
enough to enable it to reach, as will herein-
after more fully appear, from near the bot-
tom of the trench upwardly a suitable dis-
tance above the top of the trench. A shovel

direetion of car A.

1ng up the earth.
discharging end is :provided with a door or
gate D thatis hinged at thetop, at D3, tothe .
~body portion and is held closed, if

gravity i1s not sufficient, by any well-known
mechanieal device—such, for instance, as a
lateh DY, (see IFig. I11,) that is arranged trans-

shovel’s

| the shovel’s body p@rtlon SR
‘atively connected with one end of a swinging =
lever D* that is fulermned to gate D?*and has
1ts opposite end projecting into the space be-
tween the top of the shovel and the underand =+
rear side of beam C aund is automatically ac- =
tuated in suitable proximity to and in ad-
vance of the place at which its contents are
discharged, as will hereinafter appear,in the =
direction required to render the lateh inop-
erative and against the action of a suitably-

in: its operative position.
8hovel is provided with two arms D? D% over- -
lapping opposite sides, respectively, of the
shovel-guiding beam €, and. Lhe'u;pper endof
each arm DY upon its inner side, is provided
The rollers of the arms at
one side of the shovel engage a groove or way =
C?, formed in and extending lenﬂlbudmally of
one side of beam C, and the rollers D of the

with a 101181‘ D

’s portion that extends into the trench

872,039

rear side of beam C.  Shovel D has its body
‘portion arranged longitudinally of the un-
der side of beam C and excavates in the

70
- Said shovel at its open =

or digging end 18 provided with a cutter or :

T'he shovel at 1ts rearor

89

versely of -the outer side of said ga,te and

1ts loeking position engages a mortise D% in: -
Lateh D* is oper- =

gd?f

applied spring DY, that acts toretain the latech -

arms of the other mde of the shovel engage a
agroove or way C° formed in and extending
lonmtudmally of the opposite side of beam
C—that is, beam C is provided with two ways
C? and C3, formed in opposite sides, respec-
tively, of and extending loufrlhudina,lly of the
beam, and the shovel is suitably suspended
from rollers or wheels that engage said ways.

Apparatus for propelling shovel D along
the beam is provided and comprises, prefer-
ably, a cable d, (see Figs. Tand II,) that is at-
tached at one end at d’ (see Fig. II) to the up-
per portion of the hody portion of the mmachine,
at the. latter’s left-hand side. From point d’
cable d leads to the right to and over a guide-
sheave d*, supported Trom the upper end of
beam C. Thence cable d leads downwardly
along the under side of said beam toand over
a sheave d?, supported from the upper portion
of the shovel’s forward end. Thence cable d
returns along the under side of beam C, up-
wardly toand over asheave d’, supported from
the upper end of beam C. Trom sheave (!
cable d leads toand overa vertically-arranged
sheave d°, supported from the upper portion
of car A, and thence said cable leads to and
in under and operatively engages a wind-
ing-drum d®°, that in the case illustrated is
loosely and slidably mounted upon a shaft
E, that is suitably supported from and ar-

D is arranged to move along the under or | 1ann'ed horizontally and longitudinally of the

Kaeh end of the
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car., A gear E' is fixed upon shaft E and |
meshes with a pinion F’, (see Fig. II,) fixed
upon the driving-shaft F that 1s prowded
with a driving-wheel 1, to which power is ap-
plied in any approved manner. Shaft If is
arranged parallel with and at one side of
shaft Eandis supported fromcar A. A cluteh,
(see Fig. II,) preferably a friction-cluteh, is
employed for controlling operative connec-
tion between drum d°and shaft E. One mem-
ber d’ of the cluteh is rigid with the drum,
and consequently slidable upon the shaft,
and the companion clutch member d® is rigid
with gear E’, and consequently fixed upon
the shaft. The establishment of operative
engagement between the clutch members re-
sulbs in an operative connection of the drum

- with the shaft, and when the drum 18 opera-

20
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tively connected with the shaft cable d is
wound thereon and shovel D is hoisted or
propelled in the direction required to exca-
vate. A brake-band or brake d° (see Fig. II)
is provided in any approved manner for d_rum
df and is instramental in holding said drum
stationary when the drum is not operatively
connected with the shaft or in retarding the
drum’s movement, and consequently the ex-
cavating-stroke of the bucket can be arrested
or retarded, if desired. 1f the shovel-guiding
beam is arranged uprightly, as in the case
illustrated, the weight of the snovel 1s sutfi-
cient to effect by gravity the bucket’s return
movement; but the return movement of the
shovel ean be effected positively by asuitably-
operated and suitably-guided cable d'°, oper-
atively econnected with the shovel. For in-
stance, in the case illustrated the cable d'°
(see Figs. I, I1, and III) is attached to the up-

per portion of the rear or closed end of the

shovel, thence leads to and over a guide-
sheave d!, that is suitably supported from
the lower end of beam C, and thence leads to
and over any suitable number of suitably-ar-
ranged and suitably-supported guide-sheaves
d? and d'® to a suitably-supported winding-
drum d!* on the machine’s body portion.
Henece by actuating this drum in the direc-
tion required to wind up the engaging cable
the idle or return movement of the shovel is
positively effected. Said drum d* is upon

shaft E, next to drum d°, and d* designates a’

clutch for controlling opemtwe eonneetlon
between drum d'* and the shaft, (see Figs. I
and 1I,) which cluteh is of any approved con-
struction.
I would remark that beam C at the bend in
its lower end is provided with any suitable
number of sheaves d a for guiding the shovel-
actuating cable d around the bend.

The shovel, of course, preparatory to its ex-
cavating-sbroke is in position at the lower
end of beam C and upon the bottom of the

trench and has the cutter or secraper atits for-

ward end slightly embedded in the earth, as
shown in Fig. I—that is, the shovel, when it
is lowered into its lowermost position, at the

forward extremity of its exeavating-stroke has |

its rear end automatically raised slightly, so
as to cause the cutter or seraper to be placed
in an operative position. The means for ef-
fecting the downward tilt of the scraper or
cutter consists, preferably, of the inclines C4,
(see Figs. I and III,) that are formed upon
the lower inwardly-deflected end of beam C
and form an outward extension of the lower
or rear walls of the grooves or ways C* C® of
said beam, and consequently are engaged by
rollers or wheels D of the shovel, and there-
by tilt the shovel, as indicated, when the
shovel is lowered into the lower extremitv of
its path.

A planger G (see Figs. I, V, and VI) is sup-
ported from the upper “end of beam C. Said

plunger is arranged at the lower side of the

beam and in the path of the excavating-shovel
and is sufficiently smaller in dimensions than
the transverse area of the shovel’s interior to
enable it to enter the shovel and to acecommo-

~date the pulling of the bucket forwardlyover

the plunger, and thereby force the shovel’s
contents out of the rear end of the bucket.

The gate or door at the shovel’s rear end is

swung open in any approved manner imimne-
diately preparatory to the pulling of the
shovel over the plunger and against the ac-
tion of aspring D, (see Fig. IIl,) that is suit-
ably applied to the said gate’s hinged end and

acts in the direction required to retain said

gate in its closed position. In dotted lines,
Fig.I, the shovel is shown at the upper or for-

ward extremityofitsexcavating-stroke pulled

over the aforesaid plunger and having its
hinged gate open.
gate is automatically effected by incline or
ﬂ'mde C5, that is attached to or formed upon
bedm C .a,nd has the arrangement and trend
required to be engaged by the free end of le-
ver D% of the latch mechanism just before the
shovel arrives at the discharging extremity

| of its excavating-stroke preparatory to the

operation of plunger G, and thereby resultin
withdrawing the latch from the mortise in the
shovel’s body portion and rendering the latch
inoperativeand accommodating the discharge
of the shovel’s contents by said plunger.

A hopper H (see Figs. I and III) is arranged
below plunger G, below the path of the shovel,
and in the position required to receive the
earth or material discharged from the shovel
by said plunger. Hopper H at its lower end
is provided with an opening or outlet 7, ar-
ranged to discharge apon a,smtably act.ua,ted
and suitably-supported endless belt or apron
I. BeltIisarranged transversely of the ma-
chine, as shown in Figs. 11 and 111, and ex-
tends upwardly beyond one side of the body
portion of the machine. Sald belt leads over

' two suitably-supported rollers I' I?, arranged

at opposite ends, respectively, of the belt, and
leads also over any suitable number of suit-
ably-supported intermediate and guiding roll-
ers 3. Said belt is actuated in the direction
required to feed the material outwardly, and
its outer or discharging end is arraunged to
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overhang a car J upon a track J’, by which |

car the material received thereby from the
belt 18 conveyed to the place at which the
trench is being refilled. The material re-
celved by belt I from hopper H is therefore,
it will be observed, conducted off and depos-
ited 1n car J. One of the end rollers of con-

veyer I—roller I' in the case illustrated—is

positively driven in the direction required to
move the belt in the required direction, and
to this end a chain-pulley I* (see Fig. II) is
operatively connected with one end of said
roller and 1s operatively connected, by means
of a chain I°,with a chain-pualley K’, that is op-
eratively mounted upon a shaft K, arranged
horizontally and longitudinally of the ma-
chine’s body portion at one side of and par-
allel with shaft F. A spur-gear K<is fixed
upon shaft K and meshes with a pinion
E?, operatively mounted upon the driving-
shaft F.

Beam C is adjustable laterally to accommo-
date the excavation of the bucket of the en-
tire width of the trench, and to this end the
beam, at or near its upper end and under side,
is provided with a slide C° (see Figs. V and
VII,) arranged to slide upon a rail or slide-
way L, thatis arranged horizontally and trans-
versely of the upper portion of a car A and
is supported, preferably, from a beam /, (see
Figs. I, II, and V,) arranged horizontally and
transversely of and suitably secured to the
top of the car. The apparatus employed for
effecting the lateral movements or lateral ad-
justments of beam ¢ comprises, preferably,
two cables R 7, instrumental in moving the
beam sidewisein one direction, and two cables
T {, used in moving said beam in the opposite
direction. Cable R (see Figs. IT and III) is
fastened to one side of the beam, as at R/,
thence leads in an approximately horizontal
plane to and over a sheave R?, supported from
the forward end of the said side of the lower

portion of the framework of car A, thence

leads rearwardly and upwardly to and over
a sheave R?, supported from the upper por-
tion of said framework, and thence leads
downwardly and inwardly to and operatively
engages a winding-drum R*, that is loosely
and slidably mounted upon shaft K. Cable
r (see Figs. II and III) is fastened at 7' to
the same side of and at the upper end of beam
C, thence leads leftwardly to and over a ver-
tically-arranged sheave 2, supported from
the top of the said side of the framework of
car A, and thence leads downwardly and in-
wardly to and operatively engages the afore-
sald winding-drum R% When cables R and
r are wound upon the druwmn, cable » pulls
laterally in the one direction upon the upper
end of the beam and cable R pulls in the
same direction upon the central portion of
the beam, and hence a pull in that direction
1s exerted upon said beam at two points-lo-
cated a suitable distance apart and the beam
and any load carried by the latter is easily
shifted in the direction indicated. Any suit-

able cluteh R® for establishing operative con-
nection between said drum and the shaft is
provided. (See Fig. II.)

Cable T (see Figs. Il and III) is fastened
at T to the opposite side and at or near the
central portion of beam C' and preferably di-
rectly opposite the pointat which cable R is
attached to said beam. Cable T leads out-
wardly from point TV in a direction opposite
to the direction taken by cables R 7 from the
beam 1n an approximately horizontal plane
to and over a sheave T? supported from the
forward end of the lower portion of the frame-
work of car A, thence leads rearwardly and
upwardly to and over a sheave T, supported

from the upper portion of the said fraimnework,
and thence leads downwardly and inwardly

to and operatively engages a winding-drum .

T4, that is loosely and slidably mounted upon
shaft K. Cable? is fastened to the same side
of and at the beam’s upper end at ¢, thence
leads parallel with cable T to and over a ver-
tically-arranged sheave{?, supported from the
upper portion of the {framework of car A, and
thence leadsdownwardly and inwardly toand
operatively engages winding-drum T4 The
said cables T and ¢, when they are wound
upon drum TH exert a pull upon the beam a
suitable distance apart and in a direction op-
posite to the direction of the pull exerted by
cables R . Any suitable friction-cluteh T?
(see Fig. IT) for controlling operative connec-
tion between drum T* and the shaft that sup-
ports said drum is provided.

Of course drum R? is rendered free to pay
out the cables engaging said drum R* when
cables T and ¢ are wound upon drum T* and
the latter is rendered free to pay out cables
T and 7 when cables R and » are wound upon
drum R |

To prevent theshovel from being struck be-

- tween beam C and the head end wall of the

trench during the lowering of the shovel after
the latter’s excavating stroke, or, in other
words, to enable the shovel after an excavat-
ing stroke to return unobstructedly to the
bottom of the trench, I provide apparatus for
hoisting beam C away from said trench-wall,
and this hoisting apparatus comprises, pref-
erably, a cable M, (see Figs. IT and III,) fas-
tened at one end at M’ to the upper portion
of one side of the forward end of the frame-
work of car A. From point M’ said cable
leads toand over a vertically-arranged sheave
M?of acarriagem’, that has wheels m?, mount-
ed upon and arranged to travel endwise of a
track m, that i1s arranged horizontally and
transversely of and suitably supported from
the upper portion of the framework of the for-
ward end of ecar A. Cable M at carriage m'
1s provided with a fall and tackle M3, and the
sheave-block M* of this tackle is attached to
the upper side of the central portion of beamn
C. CableM leads from the sheave M?® of said
tackle upwardly to and over a sheave MS, car-
ried by carriage m’, and thence leads to and
over a horizontally-arranged sheave M7, that
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is suitably supported from the upper portion
of the framework of the forward end of car A,
and thence said cable leads rearwardly in an
approximately horizontal plane to and over
an upright sheave M3, that is suitably sup-
ported from the npper portmn of the frame-
work of car A at or near the latter’s central
portion, and thence cable M leads downwardly
and mmwardly to and operatively engages a
winding-drum M?®, that is loosely and slidably
mounted upon shaft E. A friction-cluteh is
provided for controlling operative connection
between the said drum M?® and shaft X. One
member MY (see Fig. 1) of said clutceh is rigid
with the drum, and consequently slidable
upon the shaft, and the companion clutch
member M! is formed upon gear E’, and con-
sequently fixed tothe shaft. Beam Cis hoist-
ed or lowered according as eable M is wound
apon or paid out by dmm M?®, and the oper-
ation of the latter is effected or interrupted
aceording as the two clutech members M° and
M! are caused to operatively engage or dis-
engage each other. A brake-band or brake
M* (see Fig. I) is provided for drum M?® in
any approved manner and is instrumental in
holding beam C at any desired elevation or
position relative to the head end wall of the
trench. The application and operation of
brakes are so well understood that a more ex-
tended description orillustration of this brake
i1s not considered necessary. Said brake is
also instrumental in retarding the movement
of beam C when the latter is moved from and
toward the head end wall of the trench. Re-
ferring again to the operation of hoisting-ca-
ble M, it will be observed that upon actuating
dram M* in the direction required to wind up
said cable the fall of the cableat carriage m'is
shortened and beam C is hoisted away from
the head end wall of the trench as required in
order to enable the shovel to unobstructively
lower orreturn after theshovel hasdischarged
its contents. Slide C°® of beam C is capable
of oscillating or rocking upon its bearing L
in a rearwardly and forwardly direction, and
member L serves, therefore, as a fulerum

upon which beam C turns in hoisting and |
lowering the beam from and toward the head
end wall of the trench. Beam C is also ad-

justable endwise or longitudinally and frans-

vation of trenches having different depths,
and means for holding the beam downwardly
upon the slide and clamping it in the desired

longitudinal adjustment is provided and com- -

prises, preferably, two plates or bars O O,
(see Figs. V, VI, and VII,) arranged to bear

' against opposite sides, respectively, of beam

bo

C and supported from the aforesaid slide.
The clamping members O and O’ are secured
in their operative position by a bolt and nut
0O? and 05. The bolt extends transversely of
and engages the upper side of the beam and
prevents displacement of the beam upwardly
from slide C5. The bolt’s head is arranged

to bear against the outer side of one of the |

|

&

clamping members, and the nut upon the
serew-threaded shank of the bholt is arranged
to bear against the outer side of the com-
panion clamping member. By tightening this

nut the clamping members are firmly secured

in their operative position, and by loosening
said nut said clamping members release their
grip upon the heam, and thereby accommo-
date the endwise or longitudinal adjustment
of the beam. The beam’s slide C° that has
a bearing, as already indicated, at the top of
car A, consists, preferably, of a .plate inter-
posed between said beam and the rail or slide-
way L. Said slide at each end is provided
with an arm or bracket C7, (see Fig. VIL,) to
which the adjacent clamping member of the
clamping device issuitably secured. Infact,
each of said clamping members at its lower
end is provided with a downwardly, laterally,

and outwardly extending leg O4 that is suit-
ably secured to an arm C* of said slide and

at its outer end is held in connection with
the rail or slideway C°® by a c¢lip O°, that ex-
tends over said end and in under the head of
rail C® and is slidable along the rail and is
capable of rocking or oscillating upon the rail
with slide C°® during the movements of beam
C from and toward the shovel’s path.

The bucket is locked to the track-forming
shovel-guiding beam preparatory toa change
in the endw1se adjustment of the beam, and
to this end the shovel (see Fig. I) is pr ovided
with a hook D', arranged to be capable in
the shovel’s Iowermosb position of engaging
an eye (8, fixed to the beam. Beam C when
it is locked to the shovel, as just indicated,
can be adjusted endwise in an upward direc-
tion by winding up the shovel-hoisting cable
D and is lowered or adjusted endwise in a

‘downward or opposite direction by gravity

or by cable d!%. Of course nut.O° is loosened
to render the clamping device that 1s instru-
mental in securing the beam in the desired
longitudinal adjustment preparatory to a
change in said adjustinent and is again se-
cured in the desired adjustment by tighten-
ingsaid nut, after which the beam is unlocked
from the shovel and the latter is ready for ex-
cavating.

I would here remark that plunger G and

| sheaves d?, d*, and d*®are notdirectly support-
versely of slide C° to accommodate the exca-

ed from beam C and that the position of the

| said members is not changed during the end-

wise adjastment of the beam. Sald members
G, d?, d%, and d'® are therefore attached to a
framework C?, (see Figs. V, VI, and V1I,) that
ig of any suitable construction,and clamped to
the beam by bolts C! and O?*and nats C* and
032, and by loosening said nuts, and thereby
loosening the said framework upon the beam,
the latter can be adjusted endwise without
moving the aforesaid members G, d?, d*, and
dB with it. It will also be observed that slide
C¢ is extended forwardly, as at C¥, and is
rigid with and constitutes a member of said
framework.

Apparatus for propelling the machine upon
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tracks a o' is provided and comprises, pref-

erably, two chain - pulleys e ¢, loosely and

slidably mounted upon shaft K (see Figs. I
and II) a suitable distance apart, and two frie-
tion-clutches are interposed between said pul-
leys for controlling operative counection be-
tween the pulleysand theshaft. e¢*and e’ (see
Fig. T) designate the members of the clutch
for pulley e, and e* ¢° represent the members
that compose the cluteh for pulley ¢'. Mem-
bers e® and e° of the two clutches are fixed
to the shaft centrally between the pulleys.
Cluteh member ¢* is carried by pulley ¢ and
18 consequently slidable upon the shaft.
Cluteh member ¢!is borne by pulley ¢’ and is
slidable with said pulley . Operative con-
nection between the shaft and either one of
the pulleys is established or interrupted ac-
cording as the members of the cluteh for said
pulley are caused to operatively engage or
disengage each other. An endless chain &°
leads over both of said pulleys, leads down-
wardly at one side of said pulleys to and in
undera tightening-sheave ¢, and leads down-
wardly at the opposite side of said pulleys to
and in under a chain-pulley €3, that is opera-
tively mounted upon a shaft ¢’ arranged be-
lJow and transversely of and supported from
the rear portion of car A. Hach forward
truck of the machine has the axle that con-
nects the rear wheels of said truck opera-
tively provided with a chain-pulley A3, that
1S operatively connected, by means of an end-
less chain A?, with a pulley ¢®. Itisobvious,
of course, that.the machine is backed up .the
distance required to accommodate the ad-

vancing work, and it will also be observed

that the machine is propelled in the one di-
rection or the other according as pulley ¢ or
pulley ¢’ is operatively connected with shaft
E and that the machine will not be propelled
at all when operative connection between
both of said pulleys and the shaft is inter-
rupted. Any slack in chain ¢'is taken up by
the tightening-sheavee’, thatiscarried by and
at or near the rearend of a lever P, (see Figs.
I and II,) that is arranged longitudinally of
the maehme and 18 fulu amed at its rear end
at P’ to any stationary member of the ma-
chine and has its forward end provided with
a weight %, (see F'ig. I,) that acts to depress
the lever and attached sheave, and thereby
avoids the formation of slack in the chain.

What I elaim is—

1. An excavator provided with the follow-
ing: a downwardly and outwardly sloping
beam provided with two channels or ways
formed at opposite sides, respectively, of the
beam and longitudinally of thelatter; the ex-
cavating-shovel held to and movable endwise
of said track, and arranged to excavate in
the direction of the body portion; apparatus
for actuating the shovel along the said ways,
and the inclines or guides C* forming an ex-
tension of the lower ends of the said ways,
substantially as and for the purpose set forth.

672,039

moved alongside of and in suitable proximity

o the surface that is to be excavated; the ex-
cavatmﬂ* shovel held to and movable longi-
tmhnallv of said track, said shovel having 1ts
forward or digging end open and having a
cate or door for closing its opposite end, ap-
pamtus for actuoating lhe shovel alon*r the
track, and a device {anwed in the shm el’s
path in position to engage and force the
shovel’s contents out of the shovel, substan-
tiatly as set forth.

3. In an excavator, a track arranged along-
side of and the distance, from the surface
that is to be excavated, necessary to accom-
modate the operation of anexcavating-shovel
upon said sarface between the latter and the
track; the excavating-shovel arranged longt-
tudinally of the track and arranged to en-
cgage and excavate the aforesaid surface, said
shovel havingits forward ordiggingend open,
and having a gate or door for closing its op-
posite or dischargingend; a plunger arranged
at the point, at which the shovel discharges,
in position to force the shovel’s contents out
of the shovel, and apparatus for actuating
the shovel along the track, substantially as
and for the purpose set forth.

4. The combination of the excavator’s body

portion; the shovel-guiding track extending

upwardly and downwardly below the bottom
of said body portion; the excavating-shovel
held to and movable endwise of said track,
said shovel heing arranged longitudinally of
the track and arranged, furthermore, to ex-
cavate in an upward direction, and provided

at its rear or discharging end with a gate or
door;

a plunger arranged in the path of the
shovel above the body portion’s bottom and
having the dimensions required to accommo-
date the pulling of the shovel overit, and ap-
paratus for hoisting the shovel along the
aforesaid track and pulling the shovel over
the aforesaid plunger, substantially as and
for the purpose set forth.

5. The combination of the excavator’sbody
portion, an inclined shovel-guiding track sup-
ported from and extending below said body
portion, and deflected or curved outwardly
at its lower end; the excavating-shovel held
in connection with and movable endwise of
said track, said shovel being arranged to ex-
cavate in the direction of the body portion,
a suitably-actuated cable for hoisting the
shovel, and the cable-engaging guide-sheaves
for gmdmﬂ' the cable around the .:1fo1esa,1d
curve, substantially as set forth.

6. The combination with the excavator’s
body portion,an inclined shovel-guiding beam
sapported from and extending below. said
body portion, the excavating-shovel held in
connection with and movable endwise of said
beam, and said shovel being arranged to ex-
cavate in the direction of the body portion;
of the cable d fixed to the body portion at
one side of the beam; the two guide-sheaves
d?and d!supported from the beam, the sheave

2. In an excavator, a track arranged to be | (3 carried by the shovel,the winding-dram op-
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eratively engaging the said cable, and the lat-
ter leading from its fixed end to and over one
of the beam-sheaves, thence to and over the
shovel-sheave, and thence guided to the wind-
ing-drum, substantially asshown, for the pur-
pose specified.

7. The combination of the excavator’sbody
portion; the track-forming shovel -guiding
beam extendmﬂ‘ above and below the lower
part of said body portion; means forsupport-
Ing said beam at or near the latter’s central
portion; a bearing or support for the upper
end of the beam, and the snitably-propelled
excavating-shovel held in connection with
and movable endwise of said beam, and ar-
ranged to excavate in an upward direction,
substantially as set forth.

8. The combination of the excavator’s body
portion, the shovel-guiding track extending
above and below the lower part of said body
portion; a suitably-supported cable connect-
ed with said track’s central portion and in-
stromental in the suspension of the track; a
bearing or support for the upper end of the
track, and the suitably-propelled excavating-
shovel held in connection with and movable
endwise of the track, and arranged to exca-
vate in an upward direction substantlalb a8
set forth.

9. In an excavator, the combination with
the body portion an inciined shovel-guiding
beam arranged to be moved alongside of a

wall of the cut made by the mac,hme, and a |

bearing upon which the said beam can swing
toward and flom the said wall; of a trackm
a carriage m' supported from and movable
endwise of sald track and provided with two
gulde-sheaves, a sheave attached tothe beam,
a winding-drum, a cable fixed at one end and
thence leadmw 1:0 and over one of the carriage-
sheaves, thenee to and in under the beam—
sheave, thence to and over the other carriage-
sheave, and thence to the drum subsﬁantlally
as and for the purpose set for th

10. In an excavator, the combination of an
endwise-shiftable shovel-guiding track, the
excavating-shovel held in connection with
and movable endwise of the track, means for

propelling the shovel, and means for locking

the track to the shovel, substantially as and
for the purpose set forth.

11. The combination of the excavator’s
body portion; ashovel-guiding track extend-
ing above and below the lower part of said
body portion; the suitably-propelled excavat-
ing-shovel held in connection with and mov-
able endwise of said track, said shovel being

arranged to excavate in an upward direction !

and provided with a gate or door at its rear
or discharging end, and a plunger supported
from the upper portion of said track and de-
tachably or adjustably secured to the track,
sald plunger being arranged in the shovel’s

path and having the dlmensmns required to
enable the shovel to be pulled endwise over

it, substantially as and for the purpose set
forth.

|

4

12. The combination of the excavator’s
body portion, a rail or slideway arranged
transversely of the upper part of said body
portion, a laterally-adjustable inclined beam
providef at or near its upper end with a slide

- that engages and is movable endwise of said

slideway, means for supporting said beam a
suitable distance below and forward of said
slideway, apparatus for moving the beam lat-
erally, the exeavating-shovel held in connec-
tion with and movable endwise of the ander
side of said heam and arranged to excavate
in the direction of the body portion, and ap-
paratus for actuating the shovel along the
beam, substantially as and for the purpose
set forth.

13. 'T'he combination with the excavator’s
body portion provided with an inclined track-
forming and shovel-guiding beam that is pro-
vided, at or near its upper end, with a slide;
a slideway for said slide, said slideway being
arranged transversely of the upper portion
of sald body portion, and means for support-
ing the beam a suitable distance below said
slideway: of two suitably-operated cables op-
eratively connected with said beam a suitable
distance apart, and arranged to move said
beam laterally in the one direction, and two
suitably-operated and suitably-guided cables
operatively connected with the beam and ar-
ranged to move the beam laterally in the op-
posite direction, substantially as and for the
purpose set forth.

14. The combination with the excavator’s
body portion and the laterally-adjustable
shovel-guiding track; of a suitably-operated
winding-drum, two cables arranged to be

~wound upon said drum simultaneously, said

cables leading from the drum to and being
operatively . connected with the aforesaid
track a suitable distance apart, sheaves for
guiding said cable, another suitably-operated
winding-drum, two cables arranged to be
simultaneously wound upon said last-men-
ttoned drum and leading from the said drum
to and being operatively connected with the
track a-suitable distance apart, sheaves for
guiding said last-mentioned cables, and the
arrangement of parts being such that one of
sald drumsand the engaging cablesare instru-
mental in shifting the track laterally in the
one direction, and the other drum and en-
gaging cables are instrumental in shifting
the track 1in the opposite direction, substan-
tially as and for the purpose set forth.

15. The combination with the excavator’s
body portion, and the shovel-guiding beam
suitably supported from said body portion
and adjustable endwise; of a clamping de-
vice that 1s stationary relative to the beam’s
endwise adjustability and comprises two

| clamping members arranged to bear against

opposite sides, respectively, of said beam,
and means for securing said clamping mem-
bersin their operative position, substantially
28 and for the purpose set forth.

16. The combination with the excavator’s
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body portion,and a longitudinally-adjustable |

shovel-guiding beam suitably supported from
sald body portion; of a clamping device that

I1s stationary relative to said adjastability of

the beam, and comprises two suitably-sup-
ported members arranged to bear upon oppo-
site sides, respectively,of the beam, and a bolt
and a nut for rendering said clamping mem-
bers operative, substantially as and for the
purpose set forth.

17. In an excavator, the combination with
the body porfion and the two trucks under op-
posite sides, respectively, of the said portion:
of pulleys A® operatively connected with
wheels of the said trucks; a reversible shaftv
C? supported from the rear part of the body
portion; pulleys e® operatively mounted upon
the smd shaft; cables operatively connecting
the said sh.&ft pulleys with the aforesmd

truck-pulleys; a suitably-driven shaft ar- |

ranged above and transversely of the reversi-

ble shaft; two pulleys loose upon the last-
mentioned shaft; a cluteh for each of said
last-mentioned pulleys for controlling opera-
tive connection with the pulley and the 25
shaft; the weighted tilting lever I?; a sheave
attached to the said lever between the lever’s
fulerum and the lever’s weight; the pulley é°
operatively mounted upon the reversible
shaft, and the endless cable ¢° leading 1n un- 30
der the last-mentioned pulley and in under
the lever’s sheave and over both of the afore-
said loose pulleys, substantially as shown,
for the purpose specified.

In testimony whereof I sign this speelﬁeft- 35
131011 in the presence of two witnesses, this
94th day of April, 1897.

GEORGE W. KING.

Witnesses:
W. R. WADDELL,
C. II. DORER.
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