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SPECIFICATION forming part of Letters Patent No, 579,589, dated March 30, 1897,
Application filed July 18, 1894, Serial No, 917,871, (No model,) |

Lo all whom it may corceri-

~Marion, in the county of Marion and State of

Ohio, have invented certain new and useful.
5 Improvements in Steam Shovels or Excava-
tors; and I do hereby declare the following to-
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

10 the same.

My invention relates to improvements in

steam shovels or excavators, the primary ob-
ject being to provide a back-acting steam

shovel orexcavator—thatis, amachine where--

15 In the shovel, instead of being thrust from

the car of the machine in digging or taking
up a load, is moved toward the machine,

whereby the machine is particularly well

adapted where the surface of the place re-
20 quiring excavation -consists of a thin strata.
of rock or solid material and where the ma- -

terial under said solid strata is too soft to
. carry the weight of the machine and wher-

ever—as, for instance, in digging sewers and

25 other narrow trenches—it is desirable to have
the machine travel on the solid ground or
strata 1in advance of the work. :

With this object in view and in order to

place the dipper or shovel proper of the ma-

30 chine under the full control of the operator
by previding a construction wherein the dip-

per or shovel proper can be raised or lowered

and thrust in or out at the will of the opera- |
tor and to the end of attaining certain other:

35 advantages hereinafter specified my inven-
~ tion consists in certain features of construe-

tion and in combinations of parts hereinafter

deseribed, and pointed out in the claims.
In the accompanying drawings, Figure 1 is

40 a side elevation of a machine embodying my
invention, portions being broken away to

more clearly show the construction. Fig. 2
1s a top plan of a portion of the machine.

Fig. 31is a side elevation of the boom or crane.

45 that carries the shovel proper or dipper of

the machine, and Fig. 4 is a top plan relative
to Fig. 3.

after referred to. |

Referring to the drawings, A represents the

50 car or body portion of the machine, the same
atits forward end being provided with a turn-

table B, that is-mounted on an upright hol-

Fig. 5 is a view in detail, herein-

| R low shaft C. A boom .OL‘ crane D is suitably
Be it known that I, GEORGE W. KING, of

secured to the turn-table, as at D', in any

approved manner, the boom or crane being

preferably of the following construetion: Two
beams d d, (see Fig. 4,) located a suitable in-
terval apart, extend upwardly and outwardly

from the connection of the boom or crane

with the aforesaid turn-table. Said beams
extend, preferably, somewhat beyond the cen-

tral portion of the erane or boom and have

secured thereto at their outer ends two down-
wardly and outwardly extending beams d’ d',
that are also located asuitable interval apart.

The two beams d’ d’ and also the two beams

or members d d are tied together and braced
apart in any suitable manner. To the outer
side of each beam or member d’, between the
central portion and outer end of the respec-
tive beam, is secured an approximately hori-
zontally-arranged beam ormemberd? Beams

bers d’ to beams or members d, and are se-

| eured to the outer side and preferably at or

near the central portion of said beams d. The

| two cross bars or beams are located such a

distance apart as to accommodate the raising
of the shovel proper or dipper of the machine
upwardly between them. The two beams or

members ¢* at one or more points between

beams or members d and d' are tied together
by transversely-arranged beams or timbers 2.

In the construaction illustrated two trans-

versely-arranged beamsor timbers d®are pro-
vided,and these are located a suitable interval
apart to accommodate the operation of the

shovel properor dipper of the machine, the in-

ner beam or timber d* being secured to longi-
tudinally-arranged beams or timbers ¢, that
in turn are suitably secured to beams or mem-

bers d, and the outer transversely-arranged

member d’ being suitably secured tolongitudi-

nally-arranged beams or timbers d° that in

turn are suitably secured to beams or mem-
bersd’. Members dd, *d? and d*d*are pref-
erably secured together by assembling-bolts

d’, and membersd' d', d*d? and d°d° are in like.
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or members d? extend from beams or mem-
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manner preferably secured together by assem-

bling-bolts d’, as shown in Figs. 3 and 4. By

the construction hereinbefore described it will
be observed that membersd d, d’ d', and d? g?
In side elevation, as shown very clearly in Fig.
3, form an A-shaped structure. The boom or
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crane 18 also suitably supported from the top
portion of the forward end or body portion of

- the machine, a preferable construction con-
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sisting in securing the boom or crane to a
bracket E, (see Fig. 1,) that is pivotally sup-
ported, as at e, from the body portion of the
machine in such a manneras to accommodate
the swinging of the crane or boom in a hori-
zontal plane, the A-shaped structure of the
boom or crane being preferably connected
with said bracket b}r means of beams or tim-
bers F, that are suitably secured at oppostte
ends to beams or members d d and to the
bracket, respectively. The A-shaped strue-
ture of the crane or boom is also preferably
connected with bracket E by means of one ov
more tie-rods G, that extend, preferably, from
the outer orupper ends of beams or members
d d to the aforesaid bracket. Also the outer
ends of beamsormembersd' d' of the A-shaped
structure of the boom or crane are connected
with the outer or upper ends of beams or mem-
bers d d of sald structure by means of one or
more tie-rods H. Also one or more tie or truss
rods I connect members d' d’, (or beams or
members d’, secured to members d',) together
with the transversely-arranged members d° °,
to bracket E, (or to the timbers F, secured to
said brackets. )

Supported from and located at or near the
outer or lower ends of members d' d' of the

A-shaped structure of the boom or crane is 4

horizontal shaft K,upon which are operatively
mounted two pinions k& k, adapted to mesh
with rack-bars ([, arranged longitudinally of
and suitablysecured tothearm L of the shovel

proper or dipper M of the machine, beams or

members ¢’ d' of the A-shaped structure of
the crane or boom being located a suitable
interval apart to accommodate between them
the location and operation of pinions A and
the shovel or dipper arm. The rack-bars are
arranged on the back side of the shovel or
dipper arm, and the shovel or dipper 1s ar-
ranged to dig or excavate 1n the direction
toward the body portion of the machine.
Hence it will be observed that the car or

body portion of my improved machine trav-

els on the solid ground or surface in advance
of the work.
Before proceeding to describe the ﬂ,ppam-

tus whereby the shovel or dipper arm is

thrust in or out in excavating I will describe
the apparatus employed f01 swinging the
shovel proper or dipper outwardly (01 back-
ing up the dipper) preparatory to digging or
exe:watmgj and inwardly, (ortoward the body
portion of the machine.)
ployed for the purpose consists, preferably,
of a continuous chain N, (see Fig. 1,) that at
one end is secured to t-he upper portion of
the framework of the boom or crane, prefer-
ably at or near the junction of beams or mem-

bers d d with beams or members d' d' of the

A-shaped structure of the crane or boom, as
at N'. The chain leads from said point N’

downwardly to and under asheave or pulley |

The apparatusem-

| N2, pivotally connected with the shovel proper

or dipper, and thence returns and leads to
and over a sheave or pulley N°, supported by
the A-shaped structure of the boom or crane
in suitable proximity to point N'. From
sheave or pulley N°®chain N leads to sheaves
or pulleys N¢, carried by bracket L, thence
leads in a horizontal or approumately hori-
zontal plane over one or more sheaves or pul-
leys N5, carried by the fop portion of the car
or body portion of the machine, and thence
leads downwardly to and over the winding-
drum N¢(see also Fig. 2) on the body portion
of the machine and supported and operated
in any suitable manner.. By the apparatus
just desceribed it will be observed that the
shovel proper or dipper is swung in the di-
rection to hoist the shovel proper or dipper
upon actuating the winding- drum to take up
the chain or cable and tha,t the shovel proper
or dipper is lowered by the gravity of the
same upon permitting said drum to rotate in
the opposite direction.

The boom or crane isswung in a horizontal
plane by means of turn- table B and a con-
tinuous chain I3’, engaging said table and at-
tached at oppomte ends to winding-drums B?
B? respectively, the turn-table - actuating
chain being paid out by the one drum Whlle
it is wound upon the other drum, and the
turn-table bemﬂ‘ actuated in the one direction
or the other aecordmg as the operating-chain
is wound upon the one or the other winding-
drum.

The apparatus employed for operating
shaft I and the pinions upon sald shaft,
whereby said pinions are actuated to thrust
the shovel or dipper in or out in excavating,
ig preferably as follows: Beams or members
d d, preferably near their lower end, support
a horizontally and transversely arranged
shaft Q, (see Figs. 3, 4, and 5,) upon each end
whereof is operatively mounted a sprocket-
wheel Q', and sprocket-wheels Q' Q" are op-
eratl vely connected by means of endless chain
Q? Q? with sprocket-wheels K' ', operatively
mounted upon shaft K.

Chains Q°® Q* to avoid interference with
the operation of the shovel proper or dipper,
lead upwardly from sprocket-wheels Q' Q' to
and over sprocket-wheels Q® Q?, (see I'ig. 3,)

‘supported from and near the upper end of

beams or members d ¢ of the A-shaped struc-

ture of the boom or crane, thence in a hori-

zontal or approximately horizontal plane to
and over sprocket-wheels Q* Q* supported
from and near the upper ends of members
d' d', thence to and over sprocket-wheels K
I, hereinbefore referred to, thence return

and lead to and over SPT ocket-wheels Q° Q°,
located in suitable proximity to sprocket-
wheels Q* Q% and thence lead to and over
sprocket-wheels Q° QP located in suitable
proximity to sprocket-wheels Q° Q° whence

they return to sprocket-wheels Q' Q" on shaft

Q. By the construction and arrangement of
parts just described 1t will be observed that
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~the shovel or dipper arm and consequently
~the shovel proper or dipper are thrust in or

~out according as shaft Q and consequently
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- direction the pulley bearing one of the clutch
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endless chains Q® Q* are actuated in the one
direction or the other. The apparatus em-
ployed for rotating said shaft and enabling

‘the latter to be actuated at pleasure in the

one direction or the other is preferably as

follows: Two pulleys R (see Fig. 5) are
loosely mounted upon shaft Q a suitable in-

terval apart. Said pulleysat their inner end

. carry, respectively, the one member R’ of a

clatch, the other members R? R? of the
clutches being operatively mounted upon the
shaft in any approved manner. I prefer the
employment of friction-clutches, and mem-
bers R’ of said clutches, that, as already in-
dicated, are rigid with pulleys R and are nor-

mally out of operative-connection with the

shaft, constitute the male members of said

clutches, whereas members R? constitute the

female members of the clutches and are
preferably integral with each other.
shaft Q, at the outer end of each pulley R,
are loosely mounted two collars S and T, re-
spectively, the outer collars T being held sta-
tionary in any suitable manner.

- The opposing ends or surfaces of contigu-
ous collars S T are provided, respectively,
with one or more inclines ¢, the arrangement
and trend whereof are such that the adjacent
clutch -member-bearing pulley, by turning
the respective collar 8 in the one direction,
is actuated to bring the clutch member car--
ried thereby into frictional engagement with
the companion clutch member and thereby
establish operative connection between said
pulley and the shaft, and when the members
of the elutch are in operative connection with

each other by turning collar S in the opposite

members is released or loosened.. The arms

S' of collars S are operatively connected by

means of links S* (see Iigs. 3 and 5) with
arms or levers 3°, operatively mounted upon

a horizontal shaft $%, supported from that end
of the framework of the crane or boom that

Is located adjacent to the turn-table G, and
sald shaft S*is provided with a hand-lever 8
for operating the same, and the arrangement
of parts is such that according as said lever is
actuated to the one or the other of its extreme
positions the one or the other of pulleys R R
1s operatively connected with shaft Q, and so
that both pulleys are rendered free relative to

the shaft by placing the hand-lever in a mid-
dle or intermediate position. Both pulleys R

are operatively connected by means of an end-
less chain W with a pulley W', (see Fig. 1,)
that is operatively mounted upon a shaft W2,
adapted to rotate continuously in one diree-
tion and located, preferably, nearthe central
portion and below the floor of the body por-

tion of the machine; but the operative con-
nection 18 such that the two.pulleys R are ro-

tated in opposite directions, respectively, and
so that shatt Q isrotated in the one direction

‘said pulleysand the shaft.

Upon

ortheother, according asoperative connection

18 established between the one or the other of
The endlesschain
leads from opposite sides of the pulleyon the

continuously -rotating shaft W? to and en-

gages oneor more sheaves or pulleys W3, that
are suitably supported below the floor of the
car-body, thenceleads to and engages sheaves
or pulleys Wand W5, suitably supported, re-
spectively, below and above the turn-table,

thence to and over pulleys R R on shaft Q,

and thence. to an idler and tightener W€,
(see Fig. 5,) located in suitable proximity to
pulleys R. ~The block W7, that carries idler

and tightener W9 is adjustable endwise of

ways or guides W°, arranged longitudinally
of and rigid with beams or members d d of
the A-shaped structure of the boom or crane

and has attached a chain or cable X, that

at 1ts other end is secured to and is adapted

to wind upon a drum or windlass X', suit-

ably supported at or near the lower end of
said members d of the boom or crane, the
slack of endless chain W being taken up by
winding chain or cable X upon said drum or
windlass. Drum or windlass X', near one
end, is provided with aratchet-wheel X2, that
1s engaged by a pawl X3, operatively mounted
upon a shatt X9 that is located in suitable
proximity to the drum or windlass and sup-
ported from beams or members d d of the

crane or boom, said pawl and ratchet-wheel

being suitably arranged to lock the drum or

windlass as against rotation in the direction

to unwind the chain or cable on the drum or

windlass, and to thereby lock the adjustable
1dlerand tightenerin the desired adjustment.
‘I'he female members of the friction-clutches

employed to establish operative connection
between pulleys R R and the reversible shaft

() are preferably integral with each other, as

shown, with the periphery of the one member

flush with the periphery of the other member,

and a brake-band Y is provided for simulta-
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neously engaging and braking both of said

clutch members, and said brake-band is OPp-

erated by any approved mechanism, which

1t s not considered necessary to illustrate or

describe.

I would eall especial attention to the im- -

proved boom construction, that consists in
the main of the combination, with the up-
wardly-converging beamsormembers d d’, of

the two cross bars or heams d? d?, located such

IT5

120

a distance below the apex of the boom or -

crane as to render the latter exceedingly sta-

ble,-and arranged such a distance apart as to
accommodate the elevation of the shovel

{ proper or dipper tonear the apex of the crane

or boom. My said improved construction of
boom embodies, therefore, great rigidity with-
out interference with the hoisting of the dip-
per to near the upperextremity of the boom
or crane.

What I claim is—

1. ‘A steam shovel or excavator comprising -
I 'an A-shaped boom or crane, shovel or dipper

130
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riety indicated, having
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arranged to dig or excavate toward the ma-
chine’s body portion, means for hoisting and
lowering the shovel proper or dipper, means
for thrusting the same In and out, and the
boom or c¢rane comprising upwardly-conver-
oing beams or members and two e¢ross barsor
beams connecting said converging mentbers
with each other a suitable distance.below the
upper ends of said converging members and
located such a distance apartas to accommo-
date the elevation of the shovel proper or dip-
per between them, substantially as set forth.

2. A steam shovel or excavator of the va-
an A-shaped boom or
crane consisting of upwardly-converging
pairs of beams or members d d and d' d', with
the members of each pair of said beams suit-
ably tied together and braced apart, and two
cross bars or beams ¢* d* located a suitable
distance apart at opposite sides, respectively,
of, and suitably secured to, the aforesaid
pairs of converging members of the boom or
crane, substantially as shown, for the pur-
poge specified.

In a steam shovel or excavator, the com-
bmation of the body portion of the umchme
turn-table carried by said body portion, boom
or crane, shovel or dipper borne by the crane
or boom and arranged to dig or excavate in
the direction of the body portion, a chain or
cable for hoisting and lowering the shovel or
dipper, and an endless chain or cable oper-
atively connected with the dipper or shovel
for thrusting the latter in and out, mechan-
ism for operating said last-mentioned cable

independently of the hoisting chain or cable,

40
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substantially as set forth.

4. In a steam shovel or excavator, the com-
bination of the body portion of the machine,
shovel proper or dipper carrying boom or
crane suitably connected with said body por-
tion and consisting of an A-shaped structure,
a reversible shaft supported from said strue-
ture, a pinlon-bearing shaft borne by said
structure, sprocket wheels and chains opera-
tively eonueeunn said shafts with each other,
suitable means Whereby the reversible shaft
1s capable of belng rotated in opposite direc-
tions, the shovelor dipper arm being provided
with a rack or racks engaging the pinion or
pinionson the aforesaid pinion-bearing shaft,
chain or cable for swinging the shovel proper
or dipper In a vertical plane, and suitable
means for actuating said chain or cable, sub-
stantially as set forth.

5. In a steam shovel or excavator, the com-
bination of the body portion of the machine,
shovel proper or dipper carrying boom or
crane suitably connected with said body por-
tion and consisting of an A-shaped structure
composed of beams or timbers d d d’ d' and
d? ? suitably secured together and arranged
substantially as indicated, a reversible shaft
supported from beams or timbers d d and a
pinion-bearing shaft supported from beams
or members d' d', sprocket wheels and chains
operatively connecting said shafts with each

| other, suitable means whereby the reversible
shaft is capable of being rotated in opposite

directions, the shovel or dipper arm being
provided with a rack or racks engaging the
pinionor pinionson the aforesald pinion-bear-
ing shaft, chain or cable for swinging the
shovel proper or dipper in a vertical plane,
and suitable means for actuating said chain
or cable, substantially as set forth.

6. In asteam shovel or excavator, the com-
bination of the body portion of the machine,

turn-table B and bracket I arranged substan-.

tially asindicated, of theshovel proper or dip-
per and boom or crane that carries said dip-
per or shovel proper, sald boom or crane con-
sisting of an A-shaped structure composed of
beams or timbers d' d', d? d?, d® d°, suitably

tied and connected toget her' nd arranged sub-

stantially as mdledted the boom or crane be-
ing rigid with the aforesaid" turn-table and
suitably connected with the aforesaid bracket,
a pinion-bearing shaft K supported at ornear
the outer end of the crane or boom, a reversi-
ble shaft Qsupported from and at or near the
inner end of said crane or boom, sprocket-

{ wheels and sprocket-chains operatively con-

necting said shafts with each other, suitable
means whereby said reversible shaft 18 capa-

ble of beingrotated in opposite directions, one

or more racks on the shovel or dipper arm en-
gaging the pinionor pinions on the aforesaid
pinion-bearing shaft, and means for swinging
the shovel proper or dlpper in opposite Curec-
tions, substantially as set forth.

7. In a steam shovel or excavator, the com-

bination of the body portion of the machine,

shovel proper or dipper, A-shaped boom or
crane carrying the dipper or shovel proper
and suitably supported from the body portion
of the machine, a pinion-bearing shatt sup-
ported from and at or near the outer extrem-
ity of said crane or boom, one or more racks
on the shovel or dipper arm meshing with the
pinion or pinions upon said Shaft suitable
means for rotating said shaft in Opp()Slte ci-
rections, a wmdmﬂ' drum N° on the body por-
tion of the machme, chain or cable N for
swinging the shovel proper or dipper in a ver-
tical plane, said chain or cable at one end be-
ing fastened to and at or near the apex of the
A-shaped boom or crane, thence leading to

and being operatively connected with the

shovel proper or dipper, and thence leading
to and engaging the aforesaid winding-drum,
substantially as and for the purpose set forth.

8. In a steam shovel or excavator, the com-

bination of a boom or crane, shovel proper or

dipper, pinion-bearing shaft carried by the
crane or boom, one or more rackson the shovel
or dipper arm meshing with the pinion or pin-
ions upon said shaft, chain orcable for swing-
ing the bucket proper or dipper in a vertical
plane, means for actuating said chain or ca-
ble, a reversible shaft borne by the crane or
boom and operatively connected with the
aforesaid pinion-bearing shaft, two pulleys

| loose upon the reversible shaft a shaft W+
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adapted to rotate continuously in one direc-
tion, a pulley W' operatively mounted upon
said shaft, anidlersupported in suitable prox-
1mity to the aforesaid loose pulleys and an
endless chain engaging zaid loose pulleys,
idler and pulley W' in such a manner as to

-rotate the aforesaid loose pulleys in opposite
~directions, respectively, and a clutch for each
of said loose pulleys for establishing oper-

ative connection between said pulley and its

- supporting-shaft, substantially asand for the

purpose set forth. | |
J. In a steam shovel or excavator, the com-

bination of a boom or crane, shovel proper or

dipper, pinion-bearing shaft carried by the
craneor boom, one or more racks on the shovel

-or dipper arm meshing with the pinion or pin-

20

lons upon said shaft, chain or cable for swing-

Ing the bucket proper or dipper in a vertical
plane, means foractuating said chain or cable,
& reversible shaft borne by the erane or boom
and operatively connected with the aforesaid

- pinion-bearing shaft, two pulleys loose upon

the reversible shaft, a shaft W2 adapted to

rotate continuously in one direction, and a

pulley W' operatively mounted upon said
shaft, an idler supported in suitable proxim-

ity to the aforesaid loose pulleys and an end-

30

35

less chain engaging said loose pulleys, idler
and pulley W’ in such a manner as to rotate
the aforesaid loose pulleys in opposite direc-
fions, respectively, a friction-cluteh for each
of said pulleys, both clutches being located

between the pulleys, the male memberof each -

clutch being rigid or operatively connected
with the respective pulley and the.female

- members being rigid or operatively connected
with the shaft, and a brake-band adapted to

brake the female members of both clutches,
substantially as set forth.

10. In asteam shovel or excavator, the com-
bination of a boom or crane, shovel proper or
dipper, pinion-bearing shaft carried by the
crane or boom, one ormore racks on the shovel
or dipper arm meshing with the pinion or pin-
ions upon said shaft, chain or cable for sSwing-
ing the bucket proper or dipper in a vertical
plane, means foractuating said chain or cable,
a reversible shaft borne by the crane or boom
and operatively connected with the aforesaid
pinion-bearingshaft, two pocket-puileys loose
upon the reversible shaft, a shaft W2adapted
to rotate continuously in one direction, and
a pulley W' operatively mounted upon said
shaft, an idler supported in suitable proxim-
ity to the aforesaid loose pulleys and an end-

| less chain engaging said loose pulleys, idler

and pulley W’in such a manner as to rotate
the aforesaid loose pulleys in opposite direc-
tions, respectively, and a cluteh for each of
said loose pulleys for establishing operative
connection between said pulley and its sup-
porting-shaft, drum or windless, X', a chain
or cable, X, connecting the block that carries
the aforesaid idler with said drum or windlass,
and suitable means for locking said drum or
windlass as against rotation in the direction
to unwind the chain or cable wound thereon,
substantially as set forth. S

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 16th
day of December, 1893. |
GEORGE W. KING.,

Witnesses:
JOHN I'. MCNEAL,
ALFRED F. MCNEATL.
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