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To all who?, i? ??? ???????”7?: 
Be it known that we, ARTHURE. CHENEY, 

GEORGE A. CHENEY, and GEORGE W. KING, 
of Marion, Marion county, State of Ohio, have 

O 

invented certain new and useful Improve 
ments in Excavators; and we do hereby de 
clare the following to be a full, clear, and ex 
act description of the invention, such as will 
enable others skilled in the art to which it 
pertalias to make and use the same. . . 
Our invention relates to improvements in 

G?Cavat?'S. 
The primary object of this invention is to produce a powerful excavator and to avoid 

I5. 

2 ? 

25 

35 

40 

45 

the employment of complicated machinery 
heretofore required in the swinging of the 
boom and in the movements of the excavat 
ing-shovel. ?? 

With this olpject in view and to the end of 
rendering the excavator simple, durable, and 
convenient the invention consists in certain 
meritorious features of construction and com 
binations of parts hereinafter described, and 
pointed out in the claims. " . 

In the accompany ling drawings, Figure I is 
a side elevation of an excavator embodying 
our invention, and portions are broken away 
and in section in this figure to more clearly 
show the construction. Fig. II is a top plan 
of portions of the excavator. Fig. III is a cen 
tral-longitudinal section of the hoisting-cyl 
inder. Fig. IV is a central longitudinal sec 
tion of the cylinder employed in thrusting 
the shovel in and out, and Fig. W is a trans 
verse section of the last-mentioned cylinder 
and shows the connection of the shovel-irm 
to the said 'cylinder. - 

Referring to the drawings, A designates the 
car or body portion of the excavator. Alhori 
Zontally-arranged turn-table B is supported 
from the forward end of the body portion, and 
the boom,that comprises, preferably, two tin 
bers or beams C C, arranged side by side, is 
supported at its lower end from the turn-ta 
ble. The boom extends forwardly and up 
wardly from the turn-table and at its upper and forward end is supported from the upper 
end of an upright frame ID, that is supported 
in anyº approved - manner from the body por 
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tion. The connection between the said frame 
D and the boom comprises, preferably, a rod 
d, that has its forward end attached to the 
boom in any approved manner and has its rear 
end connected to the said frame D by a chain 

D", formed 
frame. 
E designates the shovel of the excavator. 

The said shovel is provided in the usual man 
ner with an arm. E", that extends upwardly 
between the two timbers or beams of the boom. 

upon the upper end of the said 

rear side of the shovel-arm and at or near its 
nions G'G' arranged horizontally at opposite 

per side of and supported from the different. 
beams, respectively, of the boom. The shovel 
arm is connected with but slidable endwise 
and independently of the cylinder, and the 

prises, preferably, an annular band or ring 
gy, that is journaled upon thie cylinder above 
trunnions Gand at the forward side of and adjacent to the cylinder provided with a lug 

and longitudinally of the shovel-arm. Ring 
g is provided with two slideway-forming re. 
cesses gig? at opposite sides, respectively, of 
the inner end of memberg, and the shovel 
arm upon its rear side is provided with two 
y'g'', respectively, and extending longitudi 
nally of the arm and formed by plates o'bal's 
secured to the arm in any approved manner. 
near its lower endisprovided with a project 
ing lug G', to which the rod h of the piston 
cylinder, is attached in any approved manner. 
usual manner. 
attached to the said bail, is instrumental itu 
hoisting the shovel, and the latter is lowered 
by gravity. Cable e is in the case illustrated 
a continuous cable, having opposite. ends at 

tively. Cable e leads, for instance, from the 

loop d", embracing a vertical bearing or pivot 

A cylinder G is arranged longitudinally of the 
central portion and externally has two trun 
sides, respectively, of the cylinder at the up 

or flangeg', that engages a slot E, formed in 

The shovel-arm upon its rear side and at or 

tached to the shovel-bail at eande', respec-. 

65. 

connection between the arm and cylindercom 
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slides EE, engaging the different slideways 

lI, that operates within and endwise, of the . . 
The shovel is provided with a bail E in the 

The hoisting-cable c, that is. 
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pointe' upwardly to and over a sheave e', attachment to the shovel-bail. It will be ob 
supported from the upper end of the boom. 
The said sheave is arranged vertically and 
longitudinally of the boom and the cable is 
thence guided rearwardly and downwardly 
along one side of the boom, and at one side 
of the sweep of the shovel-arm to and over 
a sheave e, that is supported from the lower 
end of the boom. Sheave e is arranged ver 
tically and longitudinally of the boom for 
ward of the axis of the turn-table, and the 
hoisting-cable leads from the said sheave 
downwardly through the hollow or tubular 
bearing b of the turn-table to and in under a 
sheave e', that is supported at the rear side of 
the table's axis from the forward end of the 
machine's body portion.. Cable e leads from 
the sheave e' rearwardly to and in under a 
sheave eº, that is arrangedvertically and longi 

supported from the outer end of the rod K'. 
tudinally of the machine's body portion and 

of the piston K, that is arranged to operate 
within and end wise of the steam-cylinder K, 
that in the case illustrated is supported from 
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the machine's body portion andarranged hori 
zontally and longitudinally of the machine. 
From the sheaye e', the hoisting-cable leads 
forwardly to and over a guide-sheave e, that 
is supported from and arranged vertically 
and longitudinally of the body portion near 
the rear extremity of the turn-table. From 
the sheave e the hoisting-cable leads rear 
wardly to and under the sheave e, that has its 
axis coincident with the axis of the sheave e 
and is supported from the piston-rod K'. Ca 

... blee leads forwardly from sheave e', to and 
over an approximately horizontally arranged 
sheave e, that is supported from the body 
portion below the rear portion of the turn 
table, and thence the cable leads again rear 
wardly to and over the sheave e', that is sup 
ported from the piston-rod K' and has its axis 
eqincident with the axes of the sheaves et and 

45 
e; and from the said sheave e' the cable leads 
forwardly to and in under the sheave e10, that 
is supported from the body portion and has 
its axis coincident with the axis of the sheave 
e'. The cable leads from the sheave e0 rear 
wardly to and over the sheave el', that is sup 
ported from the piston-rod IX" and has its axis 
coincident with the axes of the sheaves e ef 
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e', and from the sheave et the cable leads for 
Wardly to and in under the sheave e', that is 
supported from the body portion and has its 
axis coincident with the sheave e', and thence 
the cable leads upwardly through the bear 
ing of the turn-table to and over the sheave 
e', that is supported from the boom and has 
its axis coincident with the axis of the sheave 
e'. From the sheave e' the cable leads for 
Wardly and upwardly along the other side 
of the boom and at the opposite side of the 
shovel-arms sweep to and over the sheave elt, 
that is supported from the boom's uppor end. 
and has its axis coincident with the axis of 

served, therefore, that the hoisting-cable is 
provided at the body portion with a horizons 
tally-arranged loop and two loops over verti 
cal sheaves between the horizontal loop, that 
the closed end of the horizontal loop is en gaged by the approximately horizontally air 
ranged sheavee, supported from the body 
portion below the turn-table that the cable 
at the open end of the said horizontal loop 
leads over the two outer sheaves e e' of the 
piston-rod K', that the cable from the said 
piston-rod sheaves is carried forward to and 
in under the two vertical sheaves e'e', that 
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are supported from the body portion near the 
turn-table, and that the cable from the said 
sheaves ete 10 is carried again rearwardly, to 
and over the two inner piston-rod sheavese 
el, whence the cable is earried forwardly to . 
the upper end of the boom and thence down 
wardly to the shovel. . ... " 

. We would here'remark that the two por 
tions or sections of the cable that extend over 
the boom are held apart to accommodate the 
location and operation of the shovel-arm and 
attachments by two pairs of guide-sheaves 
arranged a suitable distance apart-one pair 
e16 forwardly of the shovel-arm's sweep, and 
the other pair e rearwardly of the said 
sweep-and we would remark also that the 
said portions of the cable are caused to con 
verge rearwardly in front of the vertical 
guide-sheaves e and eat the lower pivotal 
center of the boom by the two sheaves e'e', 
that are supported from the boom and en 
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gage the outer sides of the different cable-sec 
tions, respectively, and are arranged the 
short distance apart required to effect the 
a foresaid convergence of the said cable-sec 
tions. The said cable-sections are caused to 
converge forwardly rearward of the vertical 
sheaves e° et upon the boom's upper end by 
the two sheaves e. e., that are supported 
from the boom and have the arrangement re 
quired to effect the last-mentioned cover 
gence in the said cable-sections. 
By the construction and arrangement of 

parts hereinbefore described it is obvious 
that when steam is admitted into the forward 
end of the steam-cylinder forward of the pis 
ton within the said cylinder a pull or draft 
will be exerted upon the hoisting-cable in the 
direction required to hoist the shovel and 
raise the shovel upwardly through the bank 
of material that is to be cut away or exca 
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wated. The illustrated arrangement of hoist 
ing - cable accommodates the use of a ca 
ble of comparatively - small diameter and 
enables the cable to operate very freely over 
the different sheaves and does not in any 
wise interfere with the location and opera 
tion of the shovel-arm and attachments dur 
ing the thrusting or end wise movements of 
th? said arm. The she?ve c°, that engages 
the closed end of the horizontal loop of the the sheave e', and from the latter the ??ble { hoisting-cable, operates as an equalizing 

leads downwardly to the other point et of its sheave, in that it equalizes the strain upon 

2. 
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both ends of the cable. It is obvious also idly secured to a bracket or projection G', that by regulating the amount of stea in ad 
mitted to the steam-?ylinder the slovél can 
be hoisted through the bank of earth or other 
material being operated upon either rapidly 
or slowly at the will of the operator, and it is 

o 

obvious also that when the steam is exhausted 
from the load end of the cylinder the gravity 
of the shovel will cause it to descend and 
draw the piston into position ready for a new 
stroke, - - 

L. represents a valve-casing or steam-chest 
that contains the valvel, employed in estab 

(5 
lishing and interrupting communication be 
tween the chamber of the steam-cylinder and 
the steam-Supply source. The valve-cas 
ing illustrated has four ports llll. Port 
l at the top communicates with a branch I' 
of the steam-supply pipe, that connects with 
the steam-dome or steam-space of a boiler, 
and is provided with a valve W for control 
ling the supply of steam to the steam-cylin 

, der. Port l is formed in the bottom of the 
valve-casing and communicates with the ex 
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haust-pipe L”, and the remaining two ports 
ll are formed at opposite sides, respectively, 
of the exhaust-port, between the latter and 
the central portion of the casing. Port l is 
connected by a pipe L” with the steam-cylin 
der’s porf, Kº, that connects with the forward 
end of the cylinder's chamber, and the other 
port l of the valve-casing is connected by a 
pipe L with the cylinder's port K', that opens 
into the rear or opposite end of the cylinder's 
chamber. The valve within the valve-casing 
is of the oscillating variety and is operated 
in any approved manner, and the valve's con 
struction is such that it. can establish open 
relation between the exhaust-port and one of 
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the cylinder-connected ports of the valve-cas 
ing without, interrupting open relation be 
tween the other cylinder-connected port and 
steam-inlet of the casing. 
We would here remark that if the gravity 

of the excavating-shovel does not lower the 
shovel as rapidly as desired steam is admit 
ted to the rear or exhaust end of the cylin 
der, and the port K“, formed in the last-men 
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tioned end of the cylinder, is made small 
enough to serve the purpose of preventing 
air and steam from escaping too rapidly, so 
as to form a steam or air cushion in that end 
of the cylinder, and thereby prevent an acci 
dent in case the shovel should slip from a 
piece of rock or boulder on which it was ex 
erting a severe pull or in case the cable should 
break. ?? ? 

The means employed for actuating the 
shovel-arm longitudinally, as required to 
thrust the shovel in and out, comprises the 
steam-cylinder G, that, as already indicated, 
is capable of swinging with the said armin a 
vertical plane longitudinally of the boom. 
The piston H of the cylinder G has its rod 
extending downwardly through the lower head the cylinder to the inner end of the 
shovelarm and, as already indicated, is rig 

that is fixed to the rear side of the said end 
of the shovel-arm, and of course the shovel 
arm is actuated longitudinally in the one or 
the other direction, according as steam is ad 
mitted to the one or the other end of the cyl 
inder. The shovel-arm has, furthermore, as 
already indicated, such connection with the 
cylinder G as to render it (the arm) capable 
of movement laterally circumferentially of 
the cylinder. This lateral or twisting mo 
tion of the shovel-arm relative to and around 
the cylinder is accommodated by the narrow 
space provided between each side of the 
shovel-arm and the inner side of the adjacent 
timber or beam of the boom. It will be ob 
served, therefore, that the shovel-arm is nar 
rower than the space between the two tim 
bers or beams that principally compose the 
boom and that the lateral motion of the 
shovel-arm is limited by the stop-forming in 
ner sides of the said beams. The said lat 
eral or twisting motion allows the shovel a 
limited degree of twist in the process of rais 
ing up through the bank without causing un 
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due strain or twist to come upon the shovel 
all. 

The cylinder G. has two ports G. G', that 
connect opposite ends, respectively, of the 
cylinder's chamber with the chambers or ports 
of the different trunnions, respectively, and 
two pipes g g connect the different trun nion-ports, respectively, with the chamber of 
a valve- chest or valve-casing in. An ex 
haust-pipe n° leads from the chamber of the valve-casing between the cylinder-connecting 
pipes g g, and a branch n' of the main 
steam-pipe connects with the casing's cham 
ber opposite the latter's exhaust-outlet, and 
the valve m within the said valve-casing has 
the arrangement and shape required to ren 
der it capable of placing the one or the other 
of the said cylinder-connecting pipes into 
open relation with the steam-pipe n' and si 
multaneously establish open relation between 
the remaining cylinder-connecting pipe and 
the exhaust-port. Walve mechanism or valve 
chests for use in the operation of steam-cyl 
inders are so well understood that further 
-description or reference to the same in this 
specification is deemed unnecessary. The 
pipes g and g are connected to the trun 
nions of the cylinder by means of swivel 
joints of any suitable form that will accom 
modate the tilting of the cylinder with the 
shovel-arm during the hoisting and lowering 
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of the shovel without interrupting communi 
cation between the said pipe and the cylin der’s interior. 
The boom is revolved or swung laterally in 

the one direction by the cable R, and is actu-- 
ated in the opposite direction by the cable r. 
Cable R is fastened to the turn-table below 
the boom and, considered from a position for 
ward of the machine, leads thence to the left 
and rearwardly to and over the guide-sheave 
R, that is arranged vertically and longitudi 

I25 
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inally of the machine and supported by the 
free end of the rod R° of the piston R, that 

sion of the cylinder G through the boom ac- i 
commodates the employment of a cylinder 

is arranged to operate within and endwise of that is long enough to accommodate the de 
the steam-cylinder Rº, that is arranged longi 
tudinally of and supported from the machine's 
body portion, and the cable leads from the 
said sheave forwardly a suitable distance and 
has its opposite end fixed to the body portion 
at B”. The other boom-swinging cable r iis 
fixed to the turn-table at one erid below the 
boom and thence leads to the right and rear 
wardly to the body portion's rear end, where 
it leads over a horizontally-arranged sheave 
r, that is suitably supported from the body 
portion, and thence the cable leads leftwardly 
to the body portion's opposite side, where it 
leads over a horizontally-arranged sheaver, 
that is suitably supported from the body por 
tion, and thence the cable leads forwardly to 
and over the guide-sheave 1, that is arranged 
vertically and longitudinally of the body por 
tion and supported from the rear or free end 
of the rearwardly-extending rod prº of the pis 
ton within the cylinder, and from the said 
sheaver the cable leads rearwardly a suitable 
distance and has its opposite end fixed at 7' 
to the body portion. It will be observed, 
therefore, that the boom-swinging apparatus 
comprises a cylinder, a piston operated by 
fluid under pressure within the cylinder and 
having two rods extending through opposite 
ends, espectively, of the cylinder, and suit 
able operative connection between the outer 
ends of the piston-rods and the boom. 
The valve mechanism and passage-ways for 

supplying the steam or fluid under pressure 
to opposite ends of the cylinder R' alternately 
and for exhausting from one end of the cyl 
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inder while pressure is supplied to the cylin 
der's opposite end is substantially the same 
as that described in connection with the end 
wise shifting of the shovel-arm and with the 
hoisting and lowering of the shovel, and it is 
obvious that the boom is swung in the one 
direction or the other according as the steam 
under pressure is admitted into the one or the 
other end of the cylinder R. 
. The apparatus for propelling the ?ar or 
body portion along the track t, upon which it 
is mounted, involves a comparatively-small 
engine supported from the body portion and 
comprising an upright cylinder (and the suit 
ably-reciprocated piston Q', arranged within 
the said cylinder and having its piston-rod Q 
operatively connected with the crank Q of the 
engine-shaft Q', that is arranged longitudi 
nally of the body portion and provided with 
a worm Q, that meshes with a worm-wheel 
Q", operatively mounted upon a shaft Q, that 
is arranged below and transversely of and 
supported from the body portion, and the 
shaft Q is operatively connected, by means of 
pulleys and chains Q, with the wheeled axles 
(2' of the body portion’s trucks a, whose 
wheels Q' engage the track t. 
Again referring to the shovel - thrusting 

apparatus, we world remark.that the exten 

sired stroke of its piston. Also the extension 
of the said cylinder an equalor approximately 
equal distance above and below its trunnions 
causes the upper half of the cylinder to be 
counterbalanced or approximately counter 
balanced by the cylinder's lower half. 
What we claim is- M 
1. In an excavator, the combination with the 

excavating - shovel; a cylinder; the piston 
within the cylinder; the piston-rod, and such 
operative connection between the shovel and 
the piston as will hoist the shovel upon the 
actuation of the piston in the one direction; 
of a fluid-pressure-supply "source; two pas 
sage-ways connected with the said source and 
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in open relation with opposite ends, respec 
tively, of the cylinder, and the passage-Way 
communicating with the cylinder's hoisting 

: pressure-receiving end having a capacity of 
fluid transmission greater than the other pas 
sage-way; an exhaust-outlet, and valve mech 
anism arranged and operating to establish and 
interrupt the pressure-supply through each 
cylinder-connecting passage-way alternately, 
and to connect the exhaust-outlet with one of the cylinder-connecting passage-ways while 
it establishes open relation betweeithe other 
cylinder - connecting passage - way and the 
pressure-supply source, substantially as set 
forth. " . 

2. In an excavator, the combination of the 
boom, the excavating-shovel; a cylinder; a 
suitably-actuated piston within the cylinder; 
the piston-rod bearing two sheaves; an equal 
izing -sheave supported at an equal or ap 
proximately-equal distance from both piston 
sheaves, and the hoisting-cable looped around 
the equalizing-sheave from the piston-sheaves 
and leading around the piston-sheaves to and 
being suitably guided over the boom and op 
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eratively connected with the excavating 
shovel, substantially as set forth. 

3. In an excavator, the combination of the 
boom; the excavating-shovel; a suitably-ac 
tuated reciprocating rod; four sheavese, e, 
e' and el supported from the said rod; the 
equalizing-sheave e, the pair of guide-sheaves 
e'e', and the hoisting-cable e engaging all of 
the said sheaves, and guided along the boom 
and operatively connected with the shovel, 
all arranged and operating, substantially as 
shown, for the purpose specified. 

4. In an excavator, the combination of the 
boom; the excavating-shovel; a cylinder; a 
suitably-actuated piston within the cylinder; 
the piston-rod; the four parallel sheaves c, 
e', e" and e' supported from the piston-rod; pp) p? suç 9 
the equalizing-sheave e Supported an equal 
or approximately-equal distance from both 
outer piston-sheaves; two guide-sheavese"e" 
supported an equal distance,or approximately 
equal distance, from the different inner pis 
ton-sheaves, respectively, and a continuous 
hoisting-cable having its opposite ends oper. 
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atively connected with the excavating-shovel 
and leading from each end to and being suit 
ably guided along the boom and thence lead 
ing to andengaging all of the aforesaid sheaves 
in the manner substantially as shown, for the purpose specified. 

5. In an excavator, the combination of the body portion; the laterally-swinging boom 
IO 
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supported from the forward end of the body 
portion, and comprising two beams extending 
upWardly and outwardly from the body por 
tion, and arranged far enough apart to ac 
commodate the movements of the shovel 
arm between them; the excavating-shovel 
having its arm extending between the afore 
said beams and suitably connected with and 
movable endwise and capable of tilting inde 
pendently of the boom; the two guide-sheaves 
supported from the boom's upper end; the 
hoisting-cable sections operatively connected 
with the excavating-shoveland thence leading 
upwardly to and over the different sheaves, 
Tespectively, and thence leading rearwardly. 
and suitably guided along opposite sides, re 
spectively, of the shovel-arm's sweep into en 
gagement with the guide-sheaves at the lower 
end of the boom, and means for pulling upon 
the said cable-sections in the direction re 
quired to hoist the shovel, substantially as 
set forth. 

6. In an excavator, the combination of the 
boom comprising two beams arranged far 
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enough apart to accommodate the movements 
of the shovel-arm between them; the exca 
vating-shovel having its arm extending be 
tween the aforesaid beams and suitably con 
nected with and movable endwise and capable 
of tilting independently of the ?oom; two 
ggide-sheaves supported from the boom's for 
ward end and arranged, vertically and longi 
tudinally of the boom and a suitable distance 
apart; two other guide-sheavesarranged ver 
tically and longitudinally of the boom and 
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supported a suitable distance apart at the 
rear end of the boom; the hoisting-cable sec 
tions operatively connected with the excavat ing-shovel, thence leading upwardly to and 
over the different forward sheaves, respec 
tively, and thence to and engaging the differ 
ent rear sheaves, respectively; means for 
pulling upon the said cable-sections in the 
direction required to hoist the shovel; two 
cable-spreading sheaves supported from the 
boom at the forward side of the shovel-arm's 
sweep, and arranged between and in position 
to spread apart the cable-sections; án öther 
pair of sheaves supported from the boom be 
tween the said spreading -sheaves and the 
boom’s forward guide-sheaves and arranged 
to. cause the cable-sections to converge in the 
direction of the last-mentioned sheaves from the said spreading-sheaves; another pair of 
spreading-sheaves supported from the boom 
at the rear side of the shovel-arm's sweep and 
arranged between and in position to spread 
apart the cable-sections, and another pair of 
sheaves supported from the boom at the outer 

sides of the different cable-sections, respec 
tively, and between the last-mentioned ca. 
ble-spreading sheaves and the guide-sheaves 
at the boism's rear end and close enough to 
gether to cause the cable-sections to converge 
in the direction of the last-mentioned sheaves, 
substantially as and for the purpose set forth. 

7. In an excavator, the combination of the boom; a cylindrical member journaled upon 75 
and transversely of the boom; a ring or an 
nular band embracing and turnable upon the 
journfalled cylindrical m?mber; the excavat 
ing-shovel having its arm arranged longitudi 
nally of the said journaled cylindrical mem 
ber and connected with and slidable longi 
tudinally and independently of the aforesaid 
turnable ring or band, and means for limiting 
the circumferential movement of the afore 
said band or ring, substantially as set, forth. 

8. In an excavator, the combination of the boom comprising two beams arranged far 
enough, apart to accommodate the movements 
of the shovel-arm between them; a cylin 
drical member journaled upon and trans 
versely of the boom; a ring or annular band 
embracing and turnable upon the journaled 
cylindrical member; the excavating-shovel 
having its arm extending between the boom 
beams and connected with, and slidable lon 
gitudinally and independently of, the afore 
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said turnable ring or band, and means for lim: 
iting the circumferential movement of the. 
aforesaid annular band or ring, substantially. 
as set forth. . 

9. In an excavator, the combination of the 
boom comprising two beams arranged far 
enough apart to accommodate the movements 
of the shovel-arm between them; the exca 
vating-shovel having its arm extending be 
tween the aforesaid beams and less in dimen 
sion, transversely of the boom, than the space 
between the said beams; a cylindrical member 
journaled transversely of and supported from 
the boom; an annular band or ring embracing 
and turnable upon the journaled cylindrical 
member, and such a connection between the 
said ring and the Shovel-arm as will hold the 
latter to the ring without interfering with the 
endwise movement of the shovel-arm inde 
pendently of the ring, substantially as set 
forth. 

10. In an excavator, the combination of the 
boom; an upright member journaled trans 
versely of and supported from the boom; a 
slideway formed upon a member embracing 
and turnalble upon the said upright member, 
and the shovel having an arm provided with 
a slide engaging the said slideway and extend 
ing longitudinally of the arm, substantially 
as set forth. 

11. In an excavator, the combination of the 
and supported from the boom; two parallel 
slideways formed, a suitable distance apart, 
upon a laterally-turnable member embracing 
the said journaled member; the shovel hav 
ing an arm provided with slides engaging the 

boom; a member journaled transversely of 
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of the arm, and means for limiting the move 
ment of the arm circumferentially of th?afore 
said journaled member, substantially as 

I. ? 

said slideways and extending longitudinally 

shown, for the purpose specified. . . 
i2. In an excavator, the combination of the 

boom; a member journaled transversely of 
and supported from the boom; the excavat 
ing-shovel having an arm slotted longitudi 
nally upon its back side; a member supported 
and turnable upon the said journaled mem 
ber and having a flange or lug engaging the 
arm's slot and two slideway-forming recesses 

15 
at opposite sides, respectively, of the lug or 
flange, and slides formed upon and extending 
longitudinally of the shovel-arm and engag 
ing the said recesses, substantially as and for 
the purpose set forth. 

13. In ara excavator, the combination of the 
boom; a cylinder that has trunnions arranged 
transversely of and supported from the boom 
and being tubular, and has a piston inter 
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nally, and two passage-ways connecting the 
chambers of the different trunnions, respec 
tively, with opposite ends, respectively, of 
the cylinder's chamber at opposite ends, re 25 
spectively, of the piston's travel; the piston 
rod; the suitably-hoisted shovel attached to 
the said: rod, and the fluid-pressure source, 
valve mechanism and passage-ways, whereby 
fluid under pressure is admitted alternately 
to opposite ends of the cylinder, and whereby 
pressure is admitted to the one trunnion while 
the other trunnion is exhausting, substan 
tially as set forth. 
Signed by us at Marion, Ohio, this list day 

of April, 1898. 
ARTHUR. E. CHENEY. 
GEORGE A. CHENEY. 
GEORGE W. KING. 

Witnesses: 
W. R. WAIDDELL, 
F. II, KING. 
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