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UNITED STATES

PaTeENT OFFICE.

GEORGE W. KING, OF MARION, OHIO.

EXCAVATOR.

SPECIFICATION forming part of Letters Patent o, 536,099, dated July 13, 1897,
Application filed March 6, 1896, Serial No. 582,028, (No model.)

To all whom it may concern:

Be it known that I, GEORGE W. KING, of
Marion, Marion county; Ohio, have invented
certain new and useful Improvementsin Ex-
cavators; and I do hereby declare the follow-
ing o be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it pertains to make
and use the same.

Myinventionrelatestoimprovementsinex-
cavators; and it consists, amongother things,
in improved apparatus involving a new ar-
rangement of actuating or propelling c¢hains
or cables and pulleys for thrusting or actuat-
ing the dipper or shovel of the excavator in
and out and eapable of effecting a slow and

. powerful excavating thrust or stroke and a
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comparatively rapid return of the shovel after
excavating.

My invention consists also in a peculiar ar-
rangement of three sheaves for guiding the
two shovel propelling or feed chaing side by
side and at opposite sides, respectively, of
and in elose proximity to the axis of the boom
or crane bearing turn-table, so that the ten-
sion of said chains or cables shall not be ma-
terially interfered with in swinging the crane
or boom laterally.

My invention consists, furthermore, in the
combination, with the shovel-feed chains and
feed-chain-actuating drums, of a peculiar ar-
rangement of tightening-chains for prevent-
ing slack in said feed-chains and acecommo-
dating the rotation of one of said drums-more
rapidly than the other drum. ‘

My invention consists also in improvements
in bracing the excavator externally and lat-
erally, and comprising a jack or brace capa-
ble of being swung laterally alongside of the
excavator as a convenience in {ransportation

or shipment of the machine and having its.

upper bearing in close proximity to the upper
extremity or apex of theso-called “A-frame,”
that is instrumental in supporting the boom
or crane. .

My invention consists also in a peculiar
brace construction that accommodates the
employment of afoot, brace, or platform hav-
ing & wide or large bearing upon the ground
or supporting-sarface and that can be raised
bodily by turning the brace’s screw in the re-
quired direction without requiring the sepa-

ration or detachment of any member or mem-
bers of the brace.

My invention consists, moreover, in certain
features of construction and combinations of
parts hereinafter described, and pointed out
in the claims.

53

In the accompanying drawings, Figure 1is

aside elevation of a steam shovel or excavator
embodying my invention. Fig. 2isa top plan
and has portions broken away to more clearly
show the construction. Fig. 8 is a front side
elevation of the boom-supporting A-frameand
a brace employed in bracing the excavator
externally and laterally. Fig. 4isa top plan
showing the position of the three horizontally-
arranged shovel-feed-chain-guiding sheaves
and engaging cables when the boom or crane
is swung laterally at right angles to the car
or body portion of the excavator. Fig. 5isa
top plan showing the rollers or wheels for
bearing the handle of the excavating dipper
or shovel and for preventing said handle from
riding on the feed-chains and chain-guiding
pulleys in the operation of the machine. Fig.
61is a central vertical section on line 6 6,Fig.3.

Referring tothe drawings, A designates the
car or body portion of the excavator, that is
mounted upon wheeled trucks a ¢, arranged
atthe forward end and rearend, respectively,
of the body portion. Icallthe body portion’s
end that bears the boom-swinging table its
““forward” end. ‘

B designates the boom or crane, that is op-
eratively connected at its lower end with the
horizontally-arranged turn-table b, supported
in any approved manner from. the forward
end of the excavator’s body portion. The
boom comprises in the main two parallel bars
or beams projecting upwardly and outwardly
from the turn-table in the usual manner, and
at its upper end is connected, by means of a
rod C, (shown only in Fig. 1,) with a bracket
or yoké C', hinged or pivoted vertically at C?
to the upper end of the upright so-called ¢ A-
frame” or inverted-V-shaped frame D, ar-
ranged widthwise of the machine and strad-
dling the rear portion of the turn-table.
Frame D is supported at the rear by any suit-
able number of beams or bars d, connecting
the upper end of frame A with the body por-
tion of the machine a suitable distance rear-
ward of said frame. Thevertical axes of the
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turn-table and bracket C' are coincident with
each other and constifute the axes of the
boom.

E designates the excavating dipper or
shovel, E' its bail, and e its arm or handle,
that has bearing upon the peripheries of two
rollers or wheels I¥, loosely mounted upon a
horizontally-arranged shaft f, placed trans-
versely of and suitably supported from the
central portion of the boom.

G and H designate the feed chains or ca-
bles for actuating the shovel or dipperin and
out, respectively—that is, chain G thrusts the
shovel outwardly for excavating and chain
H returns or actuates the shovel inwardly
after excavating. I desire to impart a slow
and powerful movement to the shovel in ex-
cavating, and I accomplish this by attaching
the chain G at one end, at g, to a vertically-
swinging yoke orframe ¢', suitably supported
from shaft f, thence passing the chain up-

~wardly and inwardly to and over a vertically-

arranged pulley or sheave ¢, suitably sup-
ported from the free end of the shovel-arm,
within the slot ¢? (see Fig. 2,) formed cen-
trally in and extending longitudinally of the
arm, whence the chain returns (leads down-
wardly and outwardly) to and in under a
pulley G’,100sely mounted uponshaft . From
pulley G' chain G leads downwardly and in-
wardly along the boom to the drum herein-
after referred to. The other shovel-feed
chain or cable H is attached at one end, at 7,
to the shovel-arm at any suitable point be-
tween the central portion and load-bearing
end of the arm, and thence leads inwardly
along said arm to and over a pulley H', loosely
mounted upon shaft 7 at the side of pulley &,
and from said pulley ¥’ chain H leads down-
wardly and inwardly to the actuating-drum
hereinafter referred to. By the construetion
thus far described it is obvious that, although
both actualing-drums are driven at the same
speed in winding up the engaging chain or
cable, ehain G, on accountof the loop formed
in said chain where it leads over the pulley
at the free end of the shovel-arm, is actuated
powerfully and much slower, as desired, than
chain II, or, in other words, a slow and pow-
erful movement is transmitted to the shovel
during the latter’s exeavating stroke and a
comparatively rapid return of the shovel af-
ter excavating is effected.

By the ¢onstruetion hereinbefore described,
wherein chain G is attached to the vertically-
swinging yokeor frame ¢', supported from the
shaft that bears pulleys G’ and H', the shovel-
arm can be swang in a vertical plane without
materially altering the tension of the chain or
changing the position of the arm.

Both chains G and Hlead in under the dif-
ferent sheaves, respectively, of a pair of suit-
ably-supported vertically-arranged guide-
sheaves G* I1?, arranged also longitudinally of

the boom and side by side and a suitable dis-

tance forward and at opposite sides; respec-
tively, of the turn-table’s axis, as shown in

Fig. 2. From sheaves G* H?chains G and H
lead side by side between and over the differ-
ent sheaves, respectively, of a pair of hori-
zontally-arranged sister guide-sheaves G? II®,
suitably supported from the turn-table at the
outer side of the different sheaves G* H?, re-
spectively. Sheaves G® and H? are located
between sheaves G? H? and the axis of the
turn-table, and from said sheaves G® and H®
chains G and H lead to and engage diametric-
ally opposite points, respectively, of a hori-
zontally-arranged guide-sheave I, suitably
supported from and having its axis coinci-
dent with the axis of the turn-table, as shown
in Fig. 2. By said arrangement of sheaves
it will be observed that the swinging of the
boom laterally will not materially interfere
with the tension of the chains. In Fig. 4 is
shown the position of sheaves G% H?, and I
and engaging chains when the boom is swung
laterally and rearwardly in one direction at
right angles to the body portion of the ma-
chine. '

From sheave I chains G and H lead to and -

engage different winding-drums G* and H,
respectively, that are loosely mounted upon
ahorizontal shaft J, arranged transversely of
and suitably supported from the machine’s
body portion. Shaft Jis rotated, when oper-
ated, continuously in one direction. A com-
paratively diametrically large spur-gear J',
operatively mounted upon shaft J, meshes
with a pinion J?, operatively mounted upon a
suitably-supported shaft J3, arranged paral-
lel with and a suitable distance rearward of
shaft J, and shaft J?, that is rotated eontinu-
ously in one direction, is intergeared at J*
with the suitably-supported driving-shaft J*,
to which power is communicated in any ap-
proved manner. A suitably-operated clutch
4 is provided for each drum G*and H*and
controls operative connection between the
respective drum and shaft J. The one or
the other of said drums is actuated to wind
up and thereby positively actuate the engag-
ing shovel-feed chain upon establishing op-
erative connection between said drum and
its supporting-shaft. While one drum winds
up the engaging feed-chain, the other drum
is free to pay out its engaging feed-chain,
and consequently the shovel is actuated out-
wardly, as required to excavate, or inwardly,
as required to return after excavating, ac-
cording as the one or the other feed-chain is
wound upon the engaging drum.

It will be observed that pulleys G' and II'
are arranged between rollers or wheels I' ¥
and that the latter are diametrically larger
than the rims of said pulleys, and hence the
shovel-arm is not only prevented from riding
upon the shovel-feed chains, but is also pre-
vented from riding on said pulley-rims.

To automatically take up any slack in
chains G and H at all times, regardless of the
different speed at which drums G* H*rotate,
I cause each of the shovel-feed chainsto wind
upon one end portion of the engaging drum
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and have the other of said drums operatively
engaged by a tension chain or cable and em-
ploy a suitable device o act upon and main-
tain both tension-chaings taut at all times. G°
designates the tension-cable engaging drum
G4, and H5 represents the tenslon cable en-
rsz:mg drum H4, and the arrangement of parts
is such that each tension- cable winds upon
the engaging drum when the latter is paying
out the en Ua(rintr shovel-feed chain, and vice
versa. Tension- cable G° leads rearwar dly
from the engaging drum over shaft J% and
over and rearward of the driving-shaft to and
overapair of suitably-supported houzontal]y-
arranged sheaves GY, thence returns (that is,
leads forwar dly) to and over the sheave G7 of
a pulley-block, and thence leads rearwardly
again and thereby completes the formation
of a loop in said cable, and is attached at its
rear end to the eye of a longitudinally-adjust-
able eyebolt G5, extending through a station-
ary bracket G*and beaung a splral spring
G, confined upon the bolt between the rear
side of the bracket and a nut G, mounted
upon the screw-threaded shank of the bolt.

Tension-cable I%leads rearwardly from the
engaging drum over shaft J® and is suitably
attached at its rear end to the strap or frame
of the aforesaid pulley-block. Spring G?acts
to maintain both tension-cables taut, and nut
G accommodates the adjustment of the
spring’s tension.

As already indicated, the shovel-feed chain
G, instrumentalin effecting the shovel’s exea-
vating stroke, actuates the shovel, by virtue
of the loop formed therein, slower than the
cable I, instrumental in effecting the shovel’s
return stroke after excavating and havingno
shovel-retarding loop. It follows, therefore,
that the drum that engages cable G when pay-
ing out said cable during the shovel’s return
stroke will rotate faster than the drum en-
gaged in winding up cable I, and it will be
observed, furthermore, that the drum. that
engages cable H when paying out said cable
H during the shovel’s excavating stroke will
also rotate slower than the drum engaged in
effecting said excavating stroke. Theimpor-
tance, therefore, of the formation of the re-
tarding-loop in the tightening-cable that en-
gages the drum that is operatively engaged

by the loopéd shovel-feed cable will be read-

ily understood, and it is obvious that by said
arrangement of tension-cables the difference
in speed ab which the two drums are simul-
taneously rotated is accommodated, and both
shovel-feed cables are kept under proper ten-
sion at all times.

Referring, lastly, to my improved brace for
bracing the machine laterally and externally,
it. will be observed that the brace comprises
two horizontally-arranged bars M, vertically
pivoted at their inner ends, at M? a suitable
distance apart, to the under side of the ma-
chine’s body portion and extending laterally
of the machine and converging toward . their
outer ends; where they are secured to an up-

right diagonally-arranged bar N, preferably
rigid, at its lower end, with the outer end of
the forward bar M and preferably detachably
secured to the rearward bar M. Bar N hasa
swiveled bearing at its upper end in a socket
d', secured to or formed upon frame D near
the upper extremity of said frame, so that bar
N, together with the forward bar M, ecan be
swung laterally, upon detaching the rear bar

M, against the body portion of the machine.

prepamtory to transportation or shipment of
the machine. Bar N at its lower end is pro-
vided withanutn,engaged by a vertical screw
0, extending throu ¢h said nut and above and
below bars M The screw is shown provided
with a collar O/, formed upon the screwabove
bars M ‘and having a series of holes O? (see
Fig.-6) arranged at intervals circumferen-
tially of the collar and adapted to receive a
bar 0% (see Fig. 8,) instrumental in turning
said collar and consequently the screw, A
cap-plate or head P (see Fig. 6) rests upon the
upper end of the screw and is provided upon
its under side and centrally with a concavity
or depression P’, engaged by the upper con-
vex end of theserew. The screwis arranged
to bear upon a platform, foot, or base Q, hav-
ing comparatively large dimensions and
adapted to rest-upon the ground or support-
ing-surface. A plate R is secured to the fop
of the base’or foot and is provided upon its
upper side and centrally with a concavity or
depression R', engaged by the lower convex
end of the screw. - Two perpendicular rods S
are instrumental in operatively connecting.

‘together head P and foot or base R at oppo-

site.sides, respectively, of the screw.

The aforesaid construction of brace pos-
sesses great strength and durability, has great
bracing eapacity, affords a wide or large hear-
ing upon the ground or supporting-surface,
and has its foot or base raised by the screw
upon turning the latter in the direction re-
quired to elevate it. - The upper ends of rods
S are secured, preferably, to the eyes of bolts
S', that extend upwardly through head P, and
nuts 8% mounted upon the shanks of said bolts
above said head, secure the bolts to the head.
The lower ends of said rods S are secured
similarly to the eyes of bolts 8% that extend
downwardly through plate R and adjacent
portion of baseorfoot Q, and nuts S* mounted
upon the shanks of said bolts S% below said
portion of the foot or base, secure said bolts
to the base or foot.

Of course it will be understood that the ma-
chine is provided with two braces arranged
at opposite sides, respectively,of the machine.
In Figs. 2 and 3 portions of one of the braces
are swung laterally against the adjacent side
of the machine’s body portion for the purpose
of more clearly illustrating this feature.

The hoisting chain or cable E* (shown in
Fig. 1) is attached at'one end to the shovel-
bail, thence leads upwardly to and over a
vertically-arranged guide-sheave E3; that: is
also arranged longitudinally of and supported
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from the upper end of the boom, thence rear-
wardly a short distance below and along rod
C to and over a vertically-arranged sheave
E% also arranged longitudinally of the ma-
chine and suitably supported from a later-
ally-swinging bracket E°, supported from the
head of the A-frame. The axis of bracket
E’ preferably obliquely traverses an imagi-
nary line connecting the axes of the boom
and is arranged parallel or approximately
parallel with the portion of the hoisting-chain
leading rearwardly and downwardly from
said sheave E#, that is located just forward
of the axialline of the boom, as shown in Fig.
1, by which construction said sheave and the
engaging chain-section rearward of the sheave
will be retained in their proper relative posi-
tion or alinement when the boom or crane is
swung laterally. From sheave 15 the hoist-
ing-chain leads downwardly and rearwardly
into operative engagement with a winding-
drum ES, loosely mounted upon shaft J3, that,
asalready indicated, is arranged parallel with
and rearward of shaft J, that bearsthe shovel-
feed-chain-actuating drums. A suitably-op-
erated clutech E7 (see Fig. 2) controls opera-
tive connection between the hoisting-drum
and shaft. Itisobviousthatthe excavating-
shovel is hoisted by winding up the hoisting-
cable and lowers by gravity upon permitting
the hoisting-drum to pay out said cable.

The two chains or cables b’ b’ (see Fig. 2)
for swinging the boom laterally in opposite
directions, respectively, are attached to the
turn-table in the usual manner at opposite
sides, respectively, of the boom, and thence
lead rearwardly to and operatively engage
different winding-drums 0? 0%, respectively,
loosely mounted upon shaft J3. A suitably-
operated eluteh 2® is provided for each drum
b* for controlling operative connection be-
tween said drum and the shaft, and it is ob-
vious that the boom is swung in the one di-
rection or the other, according as operative
connection between shaft J® and the one or
the other of drums b? is established.

It will be observed that the winding-drums
instrumental in swinging the boom or crane
and the hoisting-drum are mounted upon
shaft J% and that the drums employed for
actuating the shovel-feed chains are mounted
upon the more-slowly-rotated and forward
shaft J. This arrangement is much more
desirable than an arrangement wherein the
shovel-feed drums areon the shaft that bears
the hoisting-drum or boom-swinging drums,or
both, when it is desirable tohave the shovel-
feed movements much slower than the shovel-
hoisting and boom-swinging movements.

The shovel-feed shaft J has a chain-pulley
T (see Fig. 2) loosely mounted upon its cen-
tral portion, and said pulley is operatively
connected by means of a chain TV with a
chain-pulley T? operatively connected with
the rear axle of the forward truck, by which
construction no separate shaft for the car’s
propelling mechanism is required. A suit-

586,099

ably-operated cluteh ¢ is of course provided
for eontrolling operative connection between
pulley T and shaft J.

‘What I claim is—

1. The combination of the boom; suitably-
supported excavating-shoveland its arm hav-
ing its upper or inner portion slotted longi-
tudinally and bearing a sheave within the
outerend of said slot; two vertically-arranged
pulleys arranged side by side and suitably
supported from the boom and one of said pul-
leys being arranged in the same vertical plane
with the shovel-arm sheave; a suitably-sup-
ported vertically-swinging U-shaped frame
straddling the pulley lastly referred to, and
said frame and the two boom-pulleys having
their axes coincident; a suitably-actuated
feed-cable attached to the central member of
said U-shaped frame, thence extending up-
wardly to and over the shovel-arm sheave
and thence returning and leading to and in
under the straddled boom-pulley, and an-
other suitably-actuated feed-cable attached
to and nearer the arm’s shovel-bearing end
and thence extending to and over the other
boom-pulley, substantially as shown, for the
purpose specified.

2. The combination with the boom capable
of being swung laterally, excavating-shovel,
and the two suitably-actuated cables for feed-
ing the shovel in opposite directions, respec-
tively, said cables passing side by side and
at opposite sides, respectively, of the boom’s
lower pivotal center, of a horizontally-ar-
ranged sheave having its axis coincident with
said cenfer and arranged between and engag-
ingboth of the aforesaid cables, and two other
horizontally-arranged sheaves arranged at op-
posite sides, respectively, and forward of the
central sheave, and having their opposite ex-
tremities arranged to be engaged by the dif-
ferent cables, respectively, substantially as
and for the purpose set forth.

3. The combination with the horizontally-
arranged turn-table and two suitably-actu-
ated propelling cables or lines traversing said
table side by side and at opposite sides, re-
spectively of the table’s axis, of a horizon-
tally-arranged sheave having its axis coinci-
dent with the table’s axis and engaged by the
aforesaid propelling - lines at diametrically
opposite points, respectively, and two other
horizontally - arranged sheaves at opposite
sides, respectively, and forward of the cen-
trally-located sheave and having their oppos-
ing extremities arranged in line, or approxi-
mately in line, with the diametrically oppo-
sitely-located chain-traversed points, respec-
tively, of the central sheave, substantially as
and for the purpose set forth.

4. The combination with the boom capable
of being swung laterally, excavating-shovel
and the two suitably-actuated shovel-feed ca-
bles passing side by side and at opposite sides,
respectively, of the boom’s lower pivotal cen-
ter, of a horizontally-arranged sheave hav-
ing its axis coincident with said center and
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arranged between and engaged by both of
said cables, a pair of horizontally-arranged
sheaves arranged at opposite sides, respec-
tively, and forward of the centrally-located
sheave and having their opposing extremities
arranged to be engaged by the different ca-
bles, respectively, and a pairv of vertically-
arranged sheaves arranged to bear upon
the different cables, respectively, forward of
the aforesaid pair of horizontally-arranged
sheaves, substantially as and for the purpose
set forth. ' ‘

5. Thecombination with two cablesforfeed-

~ing the excavating-shovel in opposite direc-

5
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tions, respectively, and the winding-drums
engaging said cables and rotated simultane-
ouslyin opposite directions, respectively, and
at different speeds, of two tension-cables en-
gaging the different drums, respectively, and
adapted to unwind from or wind upon the re-
spective drum according as said drum winds

upor pays out'the engaging shovel-feed cable,

and the tension-cable connected with the drum
adapted to pay out the engaging shovel-feed
cable more rapidly, having a loop formed
therein and having the closed end of said
loop connected with the other tension-cable,
substantially as shown, for the purpose speci-
fied.

6. The combination of the suitably-sup-
ported excavating-shovel; a sunitably-sup-
ported and suitably-driven shaft rotated,
when operated, continuously in one direction;

- two winding-drums loosely mounted upon
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said shaft; a cluteh for each of said drums
for controlling operative connection between
the respective ‘drum and shaft; cables for
feeding the shovel in opposite directions, re-
spectively, said cables being operatively con-
nected with the different drums, respectively,
and being so arranged, applied and guided
that the cable adapted to thrust or feed the
shovel in excavating shall transmit slower
movement to the shovel than the shovel-re-
turn cable, whereby the drum instrumental
in effecting the excavating or slower stroke
of the shovel shall be rotated more rapidly in
paying out the engaging shovel-feed cable
than the other drum; two tension-cables op-
eratively engaging the different drums, re-
spectively, and arranged to wind upon or un-
wind from the respective drum according as
the latter pays out or winds up the engaging
shovel-feed cable, and the tension-cable en-
gaging the drum instrumental in effecting
the shovel’s excavating or slower stroke hav-

ing a loop formed therein and having the

closed end of the loop connected with the
other tension-cable, substantially as shown,
for the purpose specified.

7. The combination with the suitably-sup-
ported excavating-shovel; a suitably-sup-
ported and suitably-driven shaft rotated,
when operated, continuously in one direction;
two winding-drums loosely mounted upon
said shaft; a clutch for each of said drums
for controlling operative connection between

the respective drum and shaft; cables: for

feeding the shovel in opposite directions, re-
spectively, said cables being operatively con-
nected with the different drums, respectively,
and being so arranged applied and guided
that the cable adapted to thrust or feed the
shovel in excavating shall transmit slower
movement to the shovel than the shovel-re-
turn cable, whereby the drum instrumental
in effecting the excavating or slower stroke
of the shovelshall be rotated more rapidly in
paying out the engaging shovel-feed cable
than the other drum; of {wo tension-cables

‘operatively engaging the differént drums, re-

spectively, and arranged to wind upon or un-
wind from the respective drum according as
the latter pays out or winds up the engaging
shovel-feed eable, and the tension-cable en-

gaging the drum instrumental in effecting.

the shovel’s-excavating or slower stroke hav-
ing a loop formed therein; a pulley-block
having its sheave engaging the closed end of
said loop and having its frame or strap con-
nected with the other tension-cable, and suit-
able means connected with the looped tension-
cable and acting to tighten both tension-ca-
bles, substantially as shown, for the purpose
specified. .

8. The combination with the stationary
part of the excavator, of an external brace
comprising a frame arranged to brace the ma-
chine’s body portion laterally and provided,
at its outer and lower end, with an upright
nut, a screw extending through and engaging
said nut, a cap-plate or head resting upon the
screw’s upper end, a platform, foot or base
borne upon by the lower end of the screw,
and suitable connections between said base
and head, substantially as set forth.

9. The combination with the stationary
part of the machine, of an external brace
comprising a frame arranged to brace the ma-
chine laterally and suitably connected with
said stationary part, and provided, atits outer

lower end, with an upright nut, a serew ex-

tending through and engaging said nut, a
head resting upon the screw, a foot ar base
arranged to be borne upon by the screw’s
lower end, and two vertical rods arranged at
opposite sides, respectively, of the screw and
operatively connecting the base or foot with
the head, substantially as set forth.

10. The combination with the stationary
part of the excavator of an external brace
comprising a frame arranged to brace the ma-
chine laterally and suitably connected with
said stationary part, and provided, at its
outéer lower end, with an upright nut, a screw
extending through and engaging said nut, a
head resting upon the screw, a platform, foot
or base arranged to be borne upon- by the
screw’s lowerend, any suitable number of ver-
tical rods arranged between the head and base
or foot, eyebolts having their eyes attached
to the upper ends of said rods and extend-
ing upwardly through the head, nuts upon
said bolts above said head, and other bolts
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secured to the foot or base and to the lower
ends of the rods, substantially as set forth.

11. A machine of the character indicated,
having its hoisting-drum and boom-swinging
drum loosely mounted upon one shaft, and
the shovel-feed drums loosely mounted upon
another shaft arranged forward of and par-
allel with and operatively connected with,
but speeded slower than, the first-mentioned
shaft, and a clutech for each drum for estab-
lishing operative connection between said
drum and the shaft supporting it, substan-
tially as and for the purpose set forth.

12. A machine of the character indicated,
havingits shovel-feed drums loosely mounted
upon ashaft operatively provided with a gear,
another and parallel shaft rearward of the
shovel-feed-drum shaft and provided, opera-
tively, with a gear diametrically smaller than

and meshing with the aforesaid gear, the
hoisting-drum and the boom-swinging drums
loosely mounted upon said rearward shaft, a
cluteh for each drum for controlling opera-
tive connection between the drum and shaft
supporting if, a pulley loosely mounted upon
the shovel-feed-drum shaft and operatively
connected with the rear axle of the forward
truck, and a clutch for controlling operative
engagement between said pulley and shovel-
feed-drum shaft, substantially as and for the
purpose set forth.

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 14th
day of February, 1896.

GEORGE W. KING.

Witnesses:

C. H. DORER,
ELvA E. TILDEN.

20

25

30



