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~ No. 806,288, .

| | Spemﬁeetmn of Letters Patent.
Applicetimi filed April 11,1904, Serial No. 202,499,

~ Patented Dec. 5, 1905.

To all whom it may concern

‘Be it known that I, MorroN E. PucH, a citi--

zen of the United Stetes and a remdent of the
eity of Chicago, in the county of Cook and

[O

State of Illinois, haveinvented certain new and

useful Improvements in Excavators;. and I do
hereby declare that the following is a full,
clear, and exact description thereof reference
bemﬂ' had to the accompanying drewmﬁ's, and
to the letters of reference marked thereon,

which form a part of the specification.

This invention relates to excavetors, and

' _more pertlculerlv to that class set forth in my

~prior invention, _
ented to me on the 18th dav of May, 1897,

I35

" Excavating-machine,” pat-

- No. 582,683, and in which the material exca-
~vated was adapted to be delivered inwardly

from the excavator and to any desired pomh |
- With excavators of the class described it
,hes ‘heretofore been difficult to hold. the

~true where the material excavated is a coarse

shovels in to their work. This is espeelelly

- gravel or other substance offering consider-

25

‘essary to fill or apprommatelv fill the shovel

eble resistance to the advence of the shovel.

To secure the best results, it is of course nec-

at each trip.: As suchdeviceshave heretofore

“been constructed it has: been necessary to

o
35
40

45

- which is capable of bemg propelled along its
track into position to receive the next bucket-
ful while the bucket is trawelmg to and from

50

constantly emplov one or more men on the
bank to aid infilling and closing the shovel or

dipper and another to release the load when
‘In dumping position.

steam shovels and exeavators heretofore de-

In the use of. some

vised the shovel-car remains stationary and
usually is blocked or jacked up . at its sides

while working into the bank and is not adapt-
-~ ed to move alono‘ the track to a new position

while the bueket is dumping, therebv neces-

sitating stopping the excevetor when it is de-
sired to take up a new position and 1031110' con-
'Slderable time.

- The object of this invention i is to prowde
an automatically-operating automobile exca-
~vating-conveyer of great strength and dura-

bility so constructed as to autometlca,llv fill

and dump the bucket or dipper and to econo-

mize in the labor in operating the same and

its dumpmw position. -

It is also an object of this mventlon to pro-_

vide an 1mproved Operetmo' means- for the

~ construction adapted to insure propelling

lr“

cavator and cOnvever and to enable the same
to be at all times in lmmedlete control of a

_bodvmg my invention.
| vation showing the bucket in position to be-
Flﬁ‘ 3 1S an enlero*ed end eleva-
‘tion similar to thet shown in FIO‘ 2 and show-

oin the cut.

partly in horizontal section.
taill of a part of the operating mechanism for

“the air-cylinders.

‘means therefor.
_elevation of the bucket or dipper.

iy, .

smcrle operator, if desired.
The invention consists of the matters here—

inafter described, hereinafter more fully
~pointed out and deﬁned iIn the appended

claims.

In the drewmwe, qure 1 is a top plan view,

pELI tly in horizontal section, of a device em-
Flﬂ' 2 18 an end ele-

ing the shovel or bucket in position to dump
on the conveyer.

anism for the bucket.

cavating mechanism omitted. Fig. 6 is an

enlero*ed fragmentary top plan view of the

Iig. 4 is an enlarged fra,g-'
‘mentary detail for a part of the tripping mech-
' Fig. 5 is a fragmen-
tary side elevation of the device with the ex-

6,0' |

70

75

propellmo' mechanism for the car and isshown

Fig. T is a de-

the bucket or dipper conveyer. Fig. 8

ISHJ

‘vertical section of the guides and the pinion
Fig. 9 is an enlarged sec-
‘tional detail taken lona'ltudmel]y of the main

for the handle.

30

winch-shaft, illustrating the constructmn of

the operation of the wmches

pneumatic cyhnders Fig. 11 is a section

F 1. 14 is a sectional VleW of the end

the admission of air to the cylinders. FIO'

| 16 is a plan view of the A- frame for the |
‘bucket or dipper.

Fig. 17 is an enlarged
tragmentary section of the same, showing the
gin-block and fastening therefor. Fig. 18 is.
a fragmentary view of means for foremo' the

A-frame downwardly. Fig. 19isa tront ele-

Fig. 10 is an.
enlarged longitudinal section taken on line
10 10 of Fig. 11, illustrating details of the

taken on line 11 11 of Fw 10. Fig. 12isa
longitudinal section of the piston in one of
FKig. 13 1sa similar'section
| showing a modified form of the packing there-
for.
of the piston- rod Fig. 15is a fragmentary
view . of the eperatmg-velves for eentrellmfr-

90
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100

vation of the double Wlneh for operating the -

A-frame. Fig. 20 is a side elevation of the

dipper or bueket and 2 pert of the operating

Fig. 21 is an enlarged rear
Kig. 22

is a top plan view of the same. Fig. 23 isa

detail illustrating the construction of the front

or nose of the bucket or.dipper. Fig.. 24 is

105

| _’55 means and & P081twe drive both for the ex-| a fra,crmenbery side elevatlon of an elevetor 110
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conveyer adapted for use in connection with
my invention. Fig. 25 1s a reduced plan view
of the operatmo‘ or driving means therefor.
As shown in said dra,wmo‘s the invention
embraces a flat or other suitable car A, pro-

~vided with operating mechanism adapted to

propel the same in either direction and pro-
vided with a strong superstructure or frame,
from which 1s supported and operated a dip-
per, shovel, or bucket excavator N, adapted

to excavate the bank at the side of the car |
and to. deliver its contents upon a conveyer |

O, supported usually at the other side of the
car and delivering the material received from
the excavator latemlly., and, if desired, into a
car or other means for transportation conven-
lently located beneath its end. Both the ex-
cavator and conveyer are operated by.driving

mechanism supported upon the car and are

provided with controlling mechanism adapted
to enable the operator to control perfectly all
parts of the device from a central point. Said
car A may be of any ordinary or preferred
construction capable of affording sufficient
rigidity of platform or deck to serve as a rigid
foundation for the mechanism carried there-
on. Supported on said car and as shown at
one side and at one end thereof is a steam-
boller B, which, as shown, is of the ordinary
locomotive type, but may be of any preferred
construction. A pair of horizontal twin hoist-
ing-engines (indicated by B’ and B?) are con-
nected at quarters in a familiar manner with
the maln driving-shaft 4. Secured on said
main driving-shaft are a sprocket-wheel
and a pinion §°. At the rear or driving
end of the car and positioned slio*htly in ad-
vance of and above the truck is a driving
mechanism comprising a pedestal or base C
adapted to be rigidly bolted or otherwise se-
cured upon the deck of the car. Uprights
or standards ¢, extending upward therefrom,
and those on each side of said frame are rig-

1dly connected by an upper frame member ¢,

which may be integral with said side frame
member or bolted thereto, as preferred. Also
rigidly connected with the side frame mem-
bers or uprights are a central and a forwardly
projecting bracket ¢®and ¢’. Journaled trans-
versely of the car in said forwardly-projecting
bracket ¢’ is a shaft C', having a sprocket-
wheel ¢ thereon in alinement with the
sprocket-wheel ' on the main driving-shaft
of the engine, and which 1s connected there-
with by a sprocket-chain ¢, communicating
the drive thereto. Rigidly secured on said

~ shaft C' is a pinion ¢, which meshes with a

large driving-gear C°, journaled upon a shaft
C®, journaled above the forward standards ¢
of the frame, and which meshes with a corre-
sponding gear D, journaled onashaft D" above
the upright ¢ at the rear of said frame. Kach
of said gears is free to turn upon its shaft
C?® and D’ respectively, and at the outer side

and d*, respectively.

18 shown as built up of friction-paper,

- gears.

is led over suitable idlers ¢ and ¢,
1n Fig. 5, to a sprocket-wheel on the rear

-sald car-truck.
ing either one of said gears C*or D inwardly
into engagement with its friction, thus en-

‘without reversing the engine.
1ng means, as lllustrated in Figs. 5 and 6, com-
prise a lever K, pivoted upon the operating-

806,288

tively, which bears against the hub of said
gear and 1s provided in its outer face with a
slot registering with a longitudinal slot in the
shaft and in which i is inserted a sliding key ¢°
Against each of said
keys bears a thrust-rod ¢' and d&° slidably
seated In an axial aperture in the respective
shafts, and at the outer end of whieh is the
operating means adapted to force either of
said thrust-rods inwardly, thereby sliding the
gear inwardly on the shaft. On the inner
face of each gear 1s provided a friction, which
raw-
That on the

hide, or other suitable material.

~gear D only is shown and 1s indicated by .

Rotatively secured on the shafts CPand D' are
the pinions ¢° and d°, respectively, on the
outer end of which is rigidly secured a fric-
tion ¢ d°, each provided near its periphery
with an Inwardly-tapering groove adapted to
receive the built-up trictions of the respective
Secured on each of the shafts C*.and
D’ and bearing against the inner adjacent faces

of said friction-disk and said gear are the

strong pushing-springs ¢, acting normally to
hold said gears out of engagement with said
friction- dlsk (That on the shaft D’ only 1s
shown and indicated by ¢°.) Journaled in the
middle brackets ¢* of said frame is a shaft E,

‘upon which is rigidly secured a geared driv-
ing-wheel E', meshing on its opposite sides
“with the pinion ¢ and &°, and on the inner
end of the shaft approximately over the cen-

ter of the car are provided sprocket-wheels,
over which i1s trained a sprocket-chain ¢, which

as shown

truck-axle of the car A. A corresponding
sprocket-chain ¢’ extends downwmdlvthl ough

‘the floor of the car and is served about q

sprocket-wheel secured on the front axle of
Means are provided for slid-

abling the car to be moved in either direction
Sald actuat-

table platform I, and at the lower end of which
1s pivoted a connecting-rod f, which leads
rearwardly and issecured to a horizontal con-
necting-bar 7/, the ends of which are engaged
on the upwardlv—dlrected ‘wtuatmw-levelq N

and 7°, the lower ends of which are secured
upon the screw-jacks 7 and /°. Said screw-
jacks operate in axial alinement with the re-
spective shafts C° and D’ and are respectively
right and left threaded and at their inner ends
bear against the thrust-rods ¢’ @°, so that when

the lever 1s-shifted 1in one dlrectmn the gear

C* is forced inwardly into engagement W1th
1ts friction, thereby driving the shaft K, and

propels the car in one dir ection, while the re-

versal of said lever acts to release the pres-

05 thereof is provided a collar ¢’ and d', respec- i sure of the gear C* permitting the same to
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move out of engagement with its friction, and | provided a lever 4% similar to the lever % .
forces the gear D into engagement with its | and similarly actnated to bring the brake on
friction, reversing the direction of the drive | the drum H into operation independently of

- "of the car. If preferred, pneumatically-op- | the operation of the brake on the drum K.

5 erating means for actuating and reversing the | Each of said drums is movable longitudinally "o
- drive of the car may be employed, such as. of the shatt into positive engagement with the
hereinafter described with reference to the | frictions on the gear G°, independently of the
winches. o | other, and, as shown, a longitudinal slot is
- Secured in advance of the engine and trans- provided in each end of said shaft adjacent |
10 versely the car are winches, or, as shown, a the outer ends of each drum,and a key or wedge 45
- double winch, for operating the bucket or | block A°and £%, respectively. is secured in each

- shovel, hereinafter more fully described, Said | and bears against the outer end of the hub of
winch, as shown, comprises a base or bed G, | each of said drums. A thrust-rod A" Z° is

~ provided with uprights or standards y at each | seated iy an axial bore in each end of theshaft

15 end thereof adjacent the sides of the car and | and bears at its inner end against said key or 8o

- uponwhich is journaled a horizontal shaft G’, | wedge block. At the outer end of each thrust-
‘rigidly secured upon which in position to | rod means are provided adapted to force the
mesh with the pinion 4*on the main driving- | same inwardly, thereby moving the friction

shaft is a driving-gear G*. A collar ¢” and | of the corresponding drum inwardly, bring-

20 ¢° is rigidly secured to the shaft on each side | ing the friction-disk thereon into positive en- 8z
of said gear. Secured on each side the spider | gagement with the friction on said gear, as
of said gear intermediate the hub and rim is | shown in Fig. 9, in which both of the drums

- a laterally-directed concentric flange ¢*, each are shown in position to be driven by the gear.
provided at its outer edge with an outwardly- Any desired means may be used to actuate .
directed flange ¢°. Said flanges afford a chan- | said drums, As shown, however, a motor I go
neladjacent the web of the gear, within whichis | and an air-pump L' of any desired type are =
rigidly secured by bolting or other suitable | provided, and connected with the pump is a
means arim g° of friction material of any de- | main pressure-tank /, which is connected, by

~sired kind. Said frictions are shaped to af- | means of a pipe, with an engineer’s valve /' of

30 ford outwardly-tapering or conical frictions, | any desired type, mounted on the operating- g5

‘one on each side of said gear. Said shaft at'| platform L. Said valve is piped to' control the

- its ends is grooved where journaled on the brake of the car, the tank 7* of which is indi- .

- bearing and afford a thrust-bearing from the cated below the car. A pipe 7®, also in open
shaft, and journaled on said shaft on each side | communication with the main pressure-tank,
of the gear are the drums H and K, respec- | connects in valves I” and L° adjacent the en- ‘100
tively, slidably journaled on said shaft. ‘Said | gineer’s valve 7 and is connected, by means of
drums are each provided with a peripheral | a pipe 22 7*, with a pneumatic cylinder 7 and
Hange /4 £, complemental with and adapted to |2¢, supported apon suitable brackets /' and 7*
engage, respectively, the frictions ¢° on the | at each end of the shaft G'. Said cylinders
gear, and at the outer end of each drum the | are in alinement with said shaft, and within 1o 5
diameter is increased, as shown, and a periph- | each isa piston /’and ", the piston-rod /* and /*

~eral groove 2' £ is afforded, adapted to receive | of which bears against the respective thrust-

- thestraps H' X' of a strap-brake. Said straps | rods A" and £ in the ends of the said shaft, so
are normally supported free from the friction- | that when air is admitted to either of the eyl- I
faces of the drum on hooks ¢ ¢/, engaged to | inders its piston acts to force the thrust-rod 1ro
the operating-platformI, positioned above the inwardly, jamming the friction of the drum

- engine and winch. * Journaled in the base G | on said end of the shaft into positive bearing
of the winch-frame parallel with the shaft G’ | with the friction upon the gear.

18 a shaft 7, on which is secured a crank-arm | = As shown, a circuldr head /” is rigidly se-
%%, connected, by means of a chain or in any | cured on each piston-rod and is provided with 115
suitable manner, with the lower ends of the | a concentric groove therein.corresponding
brake-straps, as shown in Figs. 5 and 9. At | with a:groove in the piston-head 7 and 7, af-
the outer end said arm is-connected with a | fording:therewith a ball-face adapted to re- o

vertical operating - lever 4%, which extends | ceive the antifriction-balls 7*°. © On the outer -

55 through the platform I and-at its upper end | side of eéach piston-head ° I is. provided an 12>

- 1s pivotally connected with a lever %", adapted | angular projection [”, which engages between -

- to be operated in any desired manner to force angular inwardly-directed stads 7 7 on the
the lever £’ downwardly, bringing the brake- head of the cylinder and which holds the pis-
straps into positive bearing with the friction | ton-head from rotation. This construction = .
brake-surface on the end of the drum. * The permits the rotation of the thrust-rod and 123

~ straps of the brake H' are connected at their | head {* with the shaft G’ when the drum is

~ lower end by means of a chain or the like 4’ | operated by the piston. Kach of said piston- |
with a crank A% rigidly secured on a sleeve 4%, | headsis provided with hydraulic or pneumatic -
through which the shaft Z°, before described. | packing (indicated by 7" in Fig. 12) or, if pre-

..]'30 .'

65 extends. On the outer end of said sleeve is | ferred, by the usual packing-rings 7%, asshown
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in Fig. 13. Means are provided for throwing
sald frictions out of engagement when the air-
pressure is released, comprising a powerful
spring A’ and £, respectively, which engage
against the collars ¢° and ¢’ on each side of the
oear and against the inner end of the hubs of
sald drums, acting when the pressure is re-
leased from the piston to immediately slide
the drum on the shaft sufficiently to separate
the frictions.

Supported on the front end of the car in ad-
vance of the winch 1s an upright frame com-
prising posts M and M’ on the respective sides
of the car, which are connected at the top in

any desired manner; both longitudinally and

transversely of the car, to afford a rigid sup-
port and are rigidly braced transversely of
the car to afford rigid support for the bucket,
shovel, or dipper N and the conveyer O dur-
ing operation. Rigidly secured at the top of
said frame and bolted through the posts M
and M’ is a transverse beam M? which is of a
length much greater than the width of the
frame and projects at each end bevond the
same, as shown 1n Kigs. 2 and 3, affording a
boom on each side the car. As shown, said
beam projects a greater distance from the
bucket or dipper side of the machine than on
the conveying side thereof. A beam M°®is
secured above and parallel with the beam M”
and a like distance on the excavating side of
the machine, and at their outer endssaid beams
and at intervals in their length are rigidly se-
cured together by means of beams 2, extend-
ing longitudinally of thecar. Said beams M?
are at a level with the top of the frame, and
supported thereon and upon other transverse

members (not, shown) is a floor upon which is

supported an engine P, adapted to be supplied
with steam from the boiler B and which oper-
ates a part of the excavating mechanism, as
hereinafter described. Oblique struts or
braces m' extend from the foot of the post to
the outer extremities of beams M? and are
connected at their middle with a diagonal
brace m°, rigidly secured on the frame at the
junction of the post M with said beam M°. In
a like manner a diagonal brace m’ extends
from the foot of the post M’ and is rigidly
secured on the projecting end of the beam M”
on that side of the frame. Ordinarily two of
said beams M* M?® are provided, which extend
parallel with each other and the ends of which

‘are connected with the transverse beams m

and 2%, as shown in Fig. 2, rigidly bolted
each to each.

Hinged at the excavating side of the car
and at the foot of theupright M 1s an A-frame
Q, comprising beams of the requisite length
provided at their lower ends with an aper-
tured strap ¢, adapted to engage in comple-
mental fittings secured on the 51(516 of the car
to afford the hmge. Sald beams converge at
their outer ends and are connected by means
of a metallic plate ¢', which, as shown, is fit-

ted into longitudinal slots in the end of said
beams and rigidly bolted 1n position. Angle-
hars o° are bolted transversely at the ends of
said beams to said plate, and corresponding
angle-bars ¢° are fitted against said plate and
the inner side of each beam and rigidly se-
cured in position by means of bolts which ex-
tend through the webs of said angle-bhars and
said plate and through the flanges and said
beams, respectively. A loop or eye of metal
7' 1s rigidly secured centrally on said plate ¢’
by riveting or the like and receives the clevis
¢° of a gin-block ¢°, which may be of any
preferred construction,.but which, as shown,
has a metal housing thereon provided with
means of any desired kind to prevent the line
becoming fouled when slack. Metal clips ¢°
are rigidly bolted on each of the beams of the
A-frame adjacent the gin-block or in any
point near the upper ends thereof and are con-
nected by block and tackle Iin any suitable
manner with the beam .. As shown, sheaves
¢* o' are used, through which a line isrove In
any suitable manner and from which the line
passes inwardly to a winch ', supported on
the post M, and which, as shown, is a hand-
operated winch adapted to adjust the end of
the A-frame as to height without interfering
with the operation of the remainder of the
mechanism. Said A-frame is held rigidly mn
itsadjusted position by means ot thrust-beams
R, as shown, two in number, provided at their
ends with apertured metallic straps », bolted
thereon, which are hinged in complemental
straps 7/, secured to the beams of the A-frame.
Said thrust-bars extend upwardly and in-
wardly above the A-frame, and at a point in-
fer media,te their endseach rests upon atlanged
pulley 7°, journaled transversely on tlie beams
M? as shown in Fig. 18. A line #° is secured
at the end of each thrust-bar and extends down-
wardly between the same and said pulleys 4+,
as shown in Figs. 2 and 18, and is led 1in-
wardly to the hand-winch R, similar to the
winch QQ', and which, as shown, 1s supported
in the same frame therewith and supported on
one of said uprights M. When stramn is
brought on said lines #°, any desired amount

of downward pressure can be applied to the

A-frame, thereby acting to hold the same rig-
1dly from lifting during the operation of the
machine.

Pivotally secured between the parallel pro-
jecting ends of the beams M° M’ is a frame or
housing N’, having journaled therein one
above the other the flanged pulleys or rollers
»n'. Journaled on the inner side of said hous-
ing at equal axial distances from said rollers
is a pinion n°. A rack-bar N slidably en-
oaged between sald pulleys 2" and the pinion
n°, meshes with the latter and extends down-
wardly and is provided with metallic strap »’
on each side at its lower end, forming a yoke,

the ends of which pivotally engage at the
front end of said bucket N. Said pinion 27,
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~ which. a,ctuates the rack- bar and bucket or | frame near the center thereof about whleh

15

- the bucket or dipper.
are out of engagement, said dipper and the -
rack-bar handle therefor move downwardly by

~_gravity, the sprocket-wheel 7’ rotetmcr freely
. 20 | |

30

40

45

55

- Figs. 2, 3, and 21, said chain’ belnﬁ' of suffi-

60-_clent lencrth to permlt the. same 'to remain

~ with the bail inclined rearwardly, but acting -
" to release the detent when the bail assumes a |
vertical position with reSpect to the bucket.
65 bheaves Nﬁ N are secured in the top of the |

ered on said shaft »°.

‘structural metal

‘Into the conveyer..

dipper Vertwelly, is driven by a sprocket-

chain »*, whichis carried around the SP rocket-

wheel 9?, , rotatably secured on a Shaft n’, as

shown in Figs. 2, 3, and 7. A friction-disk

N°, similar to the dlsks heretofore described,

is drlven by ecemplemental friction N%, feath—
Said friction N4 is ac-

tuated lono*ltudlnellv of the shaft into en-
gagement with said friction-disk N°in any

suitable manner at the Wlll of the operator.
The engine P drwes a pinion p, which meshes |
Wlth a gear p, rigidly secured on said.shaft

n', thereby driving the same, and when the

frlctmne are in engagement acts to depress _.
. When said fr1ct10ns

upon its shaft.
Said bucketordipper Ncomprlses, as shown

‘a body formed of plates of metal aﬁordmﬂ'-
“the sides and the rear wall thereof and which
may be of any desired width or thickness or
- 25 of any capacity. The rear end of the bucket
- or dipperis rigidly braced at the angles by -

angle-bars, eﬁ’ordmo' a very rigid construc-
tion. The bottom »' of the bucl{et is hinged

at the front ends of the same on the yoke-
arms 7’ 7°, and rigidly bolted, riveted, or oth-

erwise secured on the projecting front edge

or lip of said bucket are strong forwerdlv and
downwardly extending teeth n’, adapted to
‘engage in the bank, and which are carried
rearwardly for a, conmdereble dlstence along
the bottom of the bucket, as shown in Fw'

- 929, The bottom of said bucket isalso strencrth- [ same as to length and to hold the frame of the

.ened by longitudinal bars of any smteble conveyer at ell times properly supported in

(Shown in dotted lines in
Fig. 22.) Atitsrearend the bottomis prov1ded '
w1th an upwardly - prOJectmO' arm’ n’, pro-
vided with an. outwardly- ];:»reJeel;mﬂP shoulder |
‘at its upper end. Said shoulder is adapted to

engage a sprmcr-controlled lever-detent n',

pwoted on the rear end of the bucket, so ‘that |

as the teeth at the front end of the bueket en-
gage in the bank and the pressure thereon
causes the bottom of the bucket to close said

lip or shoulder is engaged by the detent 7Y,
which holds. the bottom of the bucket in. e'

closed position until the load is discharged

A clews n" is connected with

slack when the bucket is in loading position,

‘standard o', supported on the car.

As shown, a bail. NS is
pivoted on the side walls of the bueke‘r near.

the middle thereof and a sheeve n' is jour-
naled therein.
said bail, and a chain or other flexible connec-
tion extends rearward lV and engages with the

o upper end of the lever-detent nm as shown in | nally of the frame by means of the adj Justing-

screws 0. A hopper is provided at the inner -

and the sheave 1 a cable 2°leads to the drum
| H of the winch, so that operation of said
winch acts to elevate said bucket or dipper
| and swing the same inwardly to dumping po-
| sition, as shown in Fig. 8. The bail N° now
[eesumes a vertical position with respect to

the bucket, thereby releasing the detent n",

.permlttmcr the bottom of the bucket to swing

downwardlv, dumping the contents into the

| conveyer O. . Means are provided for draw- -
ing said bucket into the bank, comprising a
-fowardlv-dweeted bail N&. secured onthe same

pivot, whereby the Voke-arms n’ are engaged

thereon and at the middle of which is con-

‘nected.a line n", whlch extends upwardly
through the O'm-bloek

'frame and lnwerdly towerd the frame, and a
pulley »" is engaged at the end of said line
and the fall thereof is taken to the winch-

=5

70
75
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> at the top of the A-

drum K, whereby the operation of said winch

acts to dre,w the bucket or dipper forwardly

| and upwardly along the bank, filling the same.

The conveyer O, as shewn is a continuous
belt conveyer, supported upon said frame for
the excavator on the opposite. side thereof.

Saidconveyer-frame comprises parallel beams,
channel-bars, or other suitable structural ma-
“terial o, which are pivoted near their inner

end on an upwardly - extending bracket or
‘The outer

9¢

95 &

end of said freme 1s supported on the laterally-

turnbuckle or . other means for adjusting the

_extendmg ends of the beams M? upon stey—- .
| rods o® and 0% connected with the beams m m*

| and each, as ehown, provided with a suitable 100 §

alinement. Suitable driving drums or pulleys - -

are journaled at the outer and inner end of

‘said frame, indicated by o*and ¢°, respeetlvely -
Disposed eleno* the leno*th of said conveyer-
_h ame are closelv-a,rrencred transverse rollers

105

o', which, as shown in Fig. 1, are of a oreater -

dlemeter at the end than in the mlddle, said

end portmne being conical and inclined in-
wardly.

o* and 0°, and owmg to the large conical ends
of S&Id rollers ¢’ the upper surfa,ce of the con-

Acontmuous conveyer beltorapron’
O2 is sbretched around the drums or pulleys

IIO

ILG

veyer 1s dished or concave transversely, act-

ing to hold the material thereon during its

ascent to the delivering end thereof. Means

‘are provided at both ends of the convever for
adjusting the tension of the apron or belt OF,

comprising movable boxes o' for the shaft of

or lower end of the conveyer, the bottom of

i which isformed by said belt or apron and into .
which the material from the dipper or bucket
Sald conveyer- is
drwen as shown, from the sprocket-wheels

falls when discharged.

g" on the shaft G’ of ‘the. operetmﬂ'-wmch

120 -

|-sald pulleys adapted to be shifted longitudi-
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Which as shown in Fig. 5 and in dotted linesﬁr

in Flo‘ 1, 18 connected by a sprocket-chain ¢™

with a COI‘PPSpODdlnﬁ' sprocket - wheel of a
counter-shaft 0", on the end of which is se-
cured a beveled pinion o”. which meshes with
a corresponding pinion ¢°, secured on a shaft

0", extending transversely of and beneath the

same and on the end of which is secured a
driving-pulley o in alinement with a corre-
sponding pulley 0 * on the driving-shaft at the
outer .end of said conveyer, over which is
trained any suitable flexible driving means.
As shown, however, a cable-drive 1s used.
While usually it is desired to deliver the
excavated material laterally of the car to a car

to be loaded or to provide a fill or for other

purposes, 1t sometimes occurs that 1t 1s desir-
able to deliver and elevate the material off the

‘end of the car and longitudinally thereof.

For this purpose an additional conveyer act-
1ing to deliver the material longitudinally of
the car is provided, and when the apron of the
lateral conveyer is disconnected said conveyer

1S adapted to receive the contents of the dip-
per or bucket when dumped. For conven-

ience of illustration the longitudinal conveyer
1s omitted from Figs. 1, 2,'3, and 5 and illus-
trated in Figs. 24 and 25, though obviously both
conveyersmay conveniently beand, in fact, ac-
tually are frequently operated from the same
car. Sald longitudinal conveyer, as shown,
comprises an upright frame of any suitable
structural materials,supportedonthe excavat-
1ng end of the car and inclined outwardly and
at 1ts top supported on top frame members of
the excavator-frame.
shown, comprising a plurality of buckets s,
secured upon the sprocket-chains §' in close
proximity with each other and trained over
sprocket-wheels at the upper and lower ends of
saidupright. Ahopper S, adapted to receive
the material from the dipper, is provided
which is substituted for the hopper O and is
positioned to fill said buckets, as shown in
Fig. 24. Said conveyer S is driven from the
sprocket—w-heel-33 on shaft G’ of the winch ad-
jacent the drum K, the sprocket-chain being
trained around said sprocket-wheel and driv-
ing to a sprocket-wheel upon a counter-shaft
S°, as shown in Fig. 25, which is identical
with the friction-drive illustrated in Fig. 7 )
heretofore described. A sprocket-chain &°
leads upwardly to the top of the frame to a
sprocket-wheel ¢, secured upon the counter-
shaft S°, from whence the drive is directed, by
means of a chain s', to a sprocket-wheel jo_ux*-
naled at the upper end of the supporting-
frame S and from whence the conveyer is ac-
tuated. If preferred, the counter-shaft S°
may be omltted and the drive may be directed
to the oounter—sh&ft at the upper end of the
frame S, as shown in Fig. 25.

The operation 1s as follows The machine

~ being self-propelled travels under its own

A bucket conveyer 1s

806,288

tion and ordinarily is operated by proivid-

| ing parallel tracks upon one of which the ma-

chine moves along the face of the excavation
(usually a gravel bank) and on the outer of
which tracks the cars to be loaded are placed,
sald tracks usually extending for the entire
length of the bank to be operated upon. The
operator standing upon the operating-plat-
form 1 1s enabled by means of the engineer’s
valves and the operating -lever, all within

| convenlent access, to operate the entire mech-

anism, both to start and stop the engines in
propelling the car and to actuate, regulate,
and control the excavating and conveying
means at will. This enables the operator to
move the excavator under its own power along
the track to a new position, while the shovel
or bucket i1s moving to or from filling posi-
tion and while dumping, thereby obviating
delays when shifting the position of the ex-
cavator along the excavation. Inasmuch as
the conveyer is driven from the sprocket-
wheel ¢’ upon the continuously - revolving
shaft (3, said conveyer is in constant opera-
tion while excavating, and the attention of
the operator can be given mainly to the fill-
ing of the dipper or bucket and the moving
of the machine from a loaded car to the next
empty car to be filled. The dipper or bucket
operates as follows: The A-frame QQ 1s first
rigidly secured at the desired angle of inclina-
tion and proximity with the bank to enable
the dipper or bucket to be most effectively
filled. The said bucket swings outwardly
and downwardly by gravity, but is, however,
at all times held under perfect control. The
friction - cluteh controlling the drum H, to
which the hoisting-line leads, 1s released just
before the dipper or bucket reaches the bot-
tom of the cut or bank, and the drum I 1s
thrown into operation, thereby drawing the
bucketinto and up the bank. The teeth 7" on
the front end of the bottom »"act to close the
bucket as said bucketis drawn along the bank.
The bucketisthusquicklyfilled with the gravel
or other material to be excavated. As the
bucket moves outwardly 1t 1s obvious that the
bail 72°1s inclined rearwardly, thus bringing no
stress whatever upon the detent 2'%and permit-
ting the same to hold the bottom of the bucket
in closed relation. Whenthe bucket i1s filled,
the drum Hisactuated and the drum K released
or partly released, though held at all times un-
der control, thusenabling the bucketin a hori-

zontal position to be swunginwardly support-

ed on thepulleysorsheaves N*and N, said rack-
bar N* sliding upward through the casing or
frame therefor and permitting the bucket to
swing inwardly to its dumping position. The

dumping is obviously accomplished automat-

ically, inasmuch as the inward swing of the
bucket or dipper soon brings the bail N°to a
vertical position, as shown in Fig. 3, thus
pulling the upper end of the detent inwardly

65 motive power to the desired point of opera- | and releasing the bottom of the bucket, there-
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' by permlttlng tbe contents to fall upon the

10

20

- point, then setting up the winch R’ to bring
the thrust-bar into positive bearing position |
‘with the side members of the A-trame rig-
‘idly holding the same from lifting under the

3.0.

45

50

apron or belt O® of the conveyer, which op-

erating continuously delivers the load on the‘

Opp081te side of the machme from: the exca-
vator. The operation now is repeated. ~Ap-
prOprlate drums being released while the
other 1s-actuated causes the bucket or dipper
to swing downwardly, or both of them being
partially released the position of the center

of gravity of the bucket and rack-bar N* is
such to cause the bucket to swing outwardly
sufficiently to clear the side of the machine |

Obvi-
~ously had the conveyer S been used instead |

and to descend to' loading position.

of the conveyer O substantially the same re-

sult would have been obtained except that
‘the material would have been delivered at the
end of the car instead of laterally thereof.

Obviously the vertical adjustment of the-

A-frame () may be rewulated as preferred
by releasing the winch R’ and actuating the
winch @’ 0 adjust the A-frame to a desired

upward pull of the cable n”.

‘While I have described the frame from'

whlch the excavator and conveyer are actu-

ated as provided with two beams M? obvi-

ously, if preferred, but one may be used. So,

and other types of buckets or excavators may

‘be employed than that herein described and,
~1f preferred, the bucket or dlpper may oper- -
‘ate at the end of the car.

Obviously, too,
each and every of the drums'and winches | mav
be operated pneumatically from the operator’s
platform, as well as the several engines or
motors, and other means for actuatnmP said
wmches may be employed, if preferred. Any

preferred type of pulleys, sheaves, drums,
or other operating mechanism or structural'

material may be employed without clepartmﬂP

from the principle ‘of this mventlon _.
I claim as my invention— -~ - i
1. In a machine- of the class clescr1bed a

bucket comprising a body open at the: front |
end, a bottom hinged at the front end thereof, |
_ torwardlv -projecting teeth on the front end-
of said bottom, hoisting means at the top of

- the bucket, a detent operatwelv ‘connected

55

60

therewith and adapted to hold the bottom in
closed position when filled, and means acting
automatically to release sald bottom when in

dumping position.

zontally-operating bucket open ‘at the- front,
a bottom hinged at.said front end, a detent
acting normallv to hold the bottom closed,

means operated by the movement of the bucket*
to its dumping position acting to release the
detent and means carried on the | bucket adapted

to apply pressure thereon when ﬁlhnﬂ'

|

- 3. Indamachineoftheclass described, a hori-

'zoutally-operatmg scoop or bucket, a bottom _'
‘hinged at the front end of the bucket teeth
‘thereon projecting beyond the hmtre and

adapted to automatically close the bucket by 70

‘engagement in the material to be excavated,
a hmstmg—ball on which said bucket is sup-
‘ported in advance of the center, an outhaul-

\“

bail carried on the nose of the bucket a-de-
tent or lateh acting to hold the bottom closed 75
and means actuated by the movement of one
of said bailswith respect to sald bucket ad apted

'to release said detent.

4. In a machine of the class descrlbed a

*_'scoop or bucket, a bottom hmﬂ'ed at the front 8o

‘end thereof and projecting in advance of the
hinge and acting to close the bottom when in
“operation, a detent acting to hold the bottom-
closed, a hoisting-bail hmoed in advance of

the buoket’s center, an outhaul-bail hinged on 85
the nose of the bucket and means operated '
from the ‘hoisting-bail acting to release salcl

'deteut when at dumpmo' posltlon

5. A bucket of the class described, compris-

1ng continuous sides and a connectmw rear end ¢

Wall a bottom hinged at the mouth of bucket,
pro;|ect1n0* teeth on sald bottom acting to close
the bottom while filling, a hoisting-bail piv-

oted to the side walls in advance to the cen-

ter, a detent operatively connected therewith g5

| and acting to engage and hold said bottom
too, itis evident that the rack-bar N? of the-

'd1pper or bucket may be omitted, if preferred,

closed, means applying downward pressure

| at the front end of the bucket in filling and

operative connections between the l‘lOI%lI]U'- o
bail and said detent acting to release the de- 100

tent when the bucket 18 swang mrvardlv upon:

said hoisting-bail.
6. - Inan excavator, a bucket havmﬂ' a, bottom

hinged near its front end, downwardlv-curved

teeth thereon projecting bevond the mouth of 105
the bucket, a hoisting-bail pivotally connected =
with the bucket in adrauce of the center, a de-
tent pivoted upon the rear ends of the bucket
and adapted to engage the bottom when closed
and a flexible connection between the said de- 110

| tent and hoisting-bail acting to release the
| former- by movement of the latter W1th re-
'.spect to the bucket. |

7. Inamachineof the class clescrlbecl a hor1-

zontally-operating bucket or scoop comprising 115

parallel side wallsand a connecting rear wall, a
bottom hinged at the front ends of the bucket

a projecting downwardly-inclined lip therecn .
acting to close the bottom by the pressure of

the material excavited, a detent carried on the 720
bucket and adapted to hold the bottom closed, -

| - 'Ia hoisting-bail pivotally engaged to the walls
2. In'a device of the class descrlbed a hon-' -

and operatively connected w1th saiddetentand

adapted to release the same from the bottom

when the bucket swings rearwardly thereon, 125
means for drawing the bucket into the mate-

r1al to be excavated and power-operated means
‘acting to hold the trout end- of the bucket

down during filling.
8 Ina machme of the class descr1bed the 130
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combination with hoisting mechanism of a |

bucket supported therefrom comprising a
scoop open at the top and front end, a rear-
wardly and downwardly opening bottom there-
on, a levered detent acting to hold the bottom
of the bucket closed, a homtmcr-ball bivoted

“1ntermediate the ends ot the bucket a flexible
- connectlon between said bail and s&id detent

and of a length to release the detent only when
the bucket swings rearwardly upon said bail,

power-operated means acting to force the nose

of the bucket into the cut, said hoisting means

acting to raise and carry said bucket to the

dump in a horizontal position and to release
sald detent by the relative movement of the
hoisting-bail and the bucket.

9. In a machine of the class deseribed, the
combination with the hoisting mechanism of a

vertically-movable handle, a motor acting to

force said handle downwardly, a bucket hav-
1ng a hinged rearwardly-opening bottom and
pivotally engaged at its mouth with said han-
dle, means acting to hold said bottom closed

during operation and means operated by the

hoisting mechanism acting to release the bot-
tom when In dumping position.

10. In a machine of the class described, the
combination with hoisting mechanism of a piv-
otally—supported bucket a rearwardly-open-
ing bottom hinged at the mouth ther eof, a
forwardly- projecting liponsaid bottom a,dapt-
ed to engage in the material to be excavated,

- power-operating means acting to draw the
~ bucket into the cut and to partly support the

same when moving to dumping position and
means operating by the hoisting mechanism
acting to release the bottom at dumping posi-
tion. .

11. A bucket of the class described having
an open mouth and top, continuous side walls
and a rear end thereon, a bottom hinged at the
mouth of the bucket,a projecting downwardly-
inclined cutting-lip thereon, longitudinal bars
rigidly secured to and connecting the cutting-
lip and bottom, downwardly and forwardly
inclined points thereon projecting beyond the

lip and an outhaul-bail pivotally engaged at

sald lip and means attached thereto acting to
draw the bucket into the cut.

12. In a machine of the class described, a

bucket, a hoisting-bail secured thereon in ad-
vance of the center, a bottom hinged at the
front end of the bucket and comprising a rel-

“atively broad barupturned at 1ts ends to afford

attaching - ears, downwardly - inclined teeth

secured on and projecting beyond the lip

each continuous with a rearwardly -directed

- bar, a sheet-metal bottom riveted to said bars,

stiffening-bars beneath the same, a detent at
the rear end of the bottom adapted to engage

the same in closed position, a forwardly-di-

rected outhaul-bail and a handle secured to the

bucket on the pivot for the bottom and means
for releasing the bottom detent operated by

the inward swing of the bucket when loaded.

806,588

13. An excavator-bucket comprising con-
tinuous side and rear walls, a bottom hinged
at the front end thereon between the side walls
and comprising a bar of metal, beveled down-
wardly on its front edge to afford a cutting-
lip, upturned ends on said bar affording ears
for pivotal attachment with the side of the
bhucket, a metallic plate connected with said
bar at its rear side affording the remainder of
the bottom, downwardly - turned projecting
teeth riveted to said transverse bar and bhot-

tom, a hoisting-bail and a downwardly-acting

thrust bar or handle pivotally secured on the
same plvot with the bottom.

14. The combination with a supporting-
tframe of a laterally-directed support thereon,

a hoisting-sheave within the frame, an out-

haul-sheave at the end of said support, an ex-

cavating-bucket having an open end and top,
a hinged rearwardly-opening bottom therein,
a hoisting-bail secured on the bucket in ad-
vance of the center, a sheave therein, an out-
haul-bail on the nose of the bucket, lines con-
necting sald hoisting-sheave with the hoist-
11:10'-ba11 and the outhaul-sheave with the out-
haul bail and simultaneously and independ-
ently operated, hoisting means to which said
lines are engaged acting to fill the bucket, to
elevate and to move the same in a horizontal
position to the dump and automatically-oper-
ated means for releasing the bottom.

15. The combination with an excavator
bucket or scoop having an open end and top
of a bottom hinged at the open end or mouth
and opening rearwardly, a hoisting-bail cen-
trally secured on said bucket, an outhaul-bail
secured at the month of the bucket, means
acting normally to hold said botton in closed
position while excavating and hoisting inde-
pendently and simultaneously operating hoist-
ing mechanisms, one engaged to the outhaul-
balls acting to draw the. buclmt into the cut,
the other to the hoisting-bail, both of said
hoisting mechanisms acting conjointly to ele-
vate and swing the bucket to dump in ap-
proximately a horizontal position and means
operated by the movement of the bucket to
dumping position, acting to release the bot-
tom.

16. The combination with a supporting-
frame of a projecting support thercon, hoist-
1ng -sheaves within the frame, an outhaul-
sheave on said support, an excavating-bucket
having an open end and top, a hinged rear-
wardly, opening bottom therein, a hoisting-

‘bail secured on the side walls thereof 1n ad-

vance of the center, a sheave, an outhaul-bail
on the nose of the bucket, lines connecting
sald holsting-sheaves with the 1101813111(?-131111
and the outhaul-sheave with the oubhaul bail
simultaneously and independently operated,

- holsting means to which said lines are respec-

tively engaged acting to fill said bucket and
elevate the same in a horizontal position and

| to carry the same to dumping position, a hop-
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- per a,dapted to recéive the contents of the 1 the bucket down while filling and eutomatlc

- bucket and a conveyer effordmcr a pert of the
hopper.
- 17. The combmetlon with an exeevetor-f -
bucket having an open end and top of a bot- |
~ tom hinged at the mouth of the bucket and |

“opening rearwardly, a centrally-secured hoist- |

“ing-bail, an outhaul-bail on the nose of the

10

bucket, means acting to hold said bottom in
closed position while excavating, hoisting

~mechanisms, one connected with the outhaul

acting to dmw the bucket into the cut, the

other of said hoisting inechanisms connected
with the hmetlng-ba,ll and acting to elevate the-
‘bucket and swing the same to dumpmw POSsi-

~ tion, both h(;nstmﬂF mechanisms acting con-

jointly to carry the bucket horizontally to the

dump, means Operated by the movement of

o the bucket acting to release the bottom and a
20

conveyer adapted to receive the contents of
the bucket.

18. A combmetlon with a supporting-frame

- of an A-frame hinged thereon, a rigid beam

.3.‘3'

35

40
- to and adjustably connected with the support |
‘ab its top beam;, rigid adjustable means acting
“to hold said A- frame from Nlifting, a bucket_
operated in part from said A-frame, hmstmg
means engaged on said bucket and acting with
- said A-frame to elevate the same in homzon-k '

- trally thereon;and. adapted to lift the same in
horizontal position and to swing the same to
the frame, an outhaul-bail on the bucket op-
erated from the extremltv of the A- frame

: 6

projecting over the A-frame, a winch acting
to vary the elevation of the end of the A-
frame, a thrust-bar engaged on the A-frame
-and projecting upWardly and means acting to
secure said thrust-bar in adjusted position
thereby r1cr'1d1y securing the A- frame from
Lifting. -
19, The eombmetlon with a support of an
A-frame pivoted thereon, a thrust-bar secured |
onthe A-frameand extendlnﬁ' upwardly,means
for rigidly securing the thrust bar to the sup- |
port thereby lilOldlI]G‘ the A-frame from lift-
Ing, an outhaul opera,ted from the end of the .
A-frame and a bucket edepted to be ﬁlled

thereby.

supporting-frame of an A-frame hinged there-

tal position anda conveyer edapted to receive

the contents of the bucket. -

21. In a machine of the class descrlbed the
‘combination with a self-propelied supportmg-
frame, of a hopper thereon, a conveyer lead-

ing therefrom to a point of delivery, an A-

frame hihged to the supportmﬂ*-tra,me., means
-edjusta,blv connecting the end thereof with

the frame, a bar engaging the A-frame near

its outer end and acting to hold the same from

lifting, a bucket—holstmcr means engaged cen-

whereby the bucket is-drawn into:the cut, a

power-operated handle pivoted on:themnose of
the bucket and:pivotally and slidably engaged
1n se1d frame -and- actma to hold the nose of

920. In an excavator the combmatmn w1th a

‘wardly a,nd leterally,

means operated by the mward swing of the
| dipper acting to release the contents a,t a pre-

determined point.
22. The combination with self propelled

supportof an A-frame pivotally engaged there-~

on and adjustably engaged with the top of the

support, a thrust-bar conneeted with the A-
frame and slidably engaged on the support

and acting to hold the A-frame from lifting
and a bucket operated in part from the end of

‘the A-frame. |
23. The combination with a SUppOI‘l}lnﬁ‘
truck or ear of an ‘upright frame SUpported '

thereon laterally - projecting: beams on said

| frame, a conveyer extending on one side of the
frame, an A-frame hinged at the other, means

70

75

80

a,djusting the extremity of the A—-frame.es to

height, a dipper pivoted to swing beneath the
A-frame, arearwardly-opening bottom hinged

nected with the nose of the dipper and pivot-

ally eno*eged on the beam above the A-frame
and acting to press the dipper down inte the

cut, one or more power-winches carried upon
the car and acting to draw the dipper. into the

the dlpper
24.. The combination Wlth a supportmg-

freme of an A-frame hinged thereto, a pro-

jecting beam above the A-frame; bloek and
tackle connecting the A-frame therew1th a

hinged on each of the A-frame members and

| at the front end of the dipper, a handle con-

Q0

cut and to eleva,te the same in horizontal po-
sition and swing the same inwardly to dump -
into the conveyer, and means operated by the.
| hoisting means acting to dump the contente of

95

I00
winch for operating said tackle, a rigid bar |

projecting upwardly at an angle therewith, a

roller over which said bars extend a line fes—-'

tened to the upper end of each bar and also

105

carried over said roller and a winch with

which said line is. connected whereby down-

ward pressure may be epphed upon the A-

frame.

925, A combmetlon with a supportmo* truck
or carof driving mechanism therefor, a frame
supported on sz-ud truck and extendmo* up-

110

motor at the top of the
‘frame, a pinion driven thereby, a rack-bar in
en o"atrement with said pinion and actuated

LIS

thereby, a friction-clutch adapted todrive said =

pinion, a dipper pivoted at the lower end of-
sald rack-barand. ada,pted to be forced down-

wardly thereby, operative mechanism adapt-
ed to draw the dipper outwardly from the car
in filling the dipper and hoisting mechanism
adapted to elevate the same, both said mech-

120

anisms acting jointly to carry the dipper in- =

‘wardly in a horizontal position and automatw
means for dumping the dipper.

26. A railway-excavator comprising a car

or the like, mechamem supported thereon for

driving the car in eifher direction, a bucket

{ operated from the-car and adapted to-work in
| a honzontal position,- an. adJusteble eutheul

125
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A-frame for the bucket-sheaves thereon, a line
rove through the sheaves and connecting the

-bucket with said winch whereby the bucket

1O

1s drawn outwardly in filling, means adapted
to hold said A-frame from 111?131110‘ during the
filling operation, homtmg sheaves Wherebv
the bucket 1s lifted and in a horizontal posi-

tion and is carried inwardly in dumping, a de-
tent acting to hold the bucket closed and

means operated at the limit of the inward
movement to dump the bucket.

27. A railway-excavator comprising a hop-

per, a conveyer fed therefrom, a horizontally-

operating bucket, a dumping-bottom therein,
hoisting means adapted to elevate the bucket

‘when full and carry the same to dumping po-

sition, means connected with the hoisting

- mechanism acting to dump the contents of the

20
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bucket and operative connection between the
conveyer and the shaft of the hoisting mech-
anism acting to drive the same continuously.
- 28. In a machine of the class described the

~combination with a car of means for driving

the same forwardly or backwardly, anupright
frame supported on said car comprising posts
rigidly braced one with respect to the other,
one or more transverse beams rigidly secured
approximately at the top of the frame and ex-
tending laterally beyond the same and at the
ends rigidly braced thereto, an A-frame sup-

ported beneath the extremity of one of said

beams, means engaged on said beam aeting to
hold said A-frame from lifting and Vlbratlon
and a conveyer supported at 1ts recelving end
upon the car and extending oppositely from
the A-frame and adjustably supported from

the other extremity of said transverse beam
or beams.

29. In an.excavator a pivoted A-frame, a

horizontally-operating bucket, a hinged bot-

tom therein, outhaul mechamsm acting to

draw the bucket outwardly in filling, hoist-

ing means acting to elevate the bucket hori-
zontally when full and carry the same to

dumping position, means connected with the

‘hoisting mechanism, acting to dump the con-

tents of the bucket, a conveyer adapted to re-
ceive the dump and operative connection be-
tween the conveyer and the hoisting mechan-
1sm acting to drive the same continuously.
30. .In a machine of the class described the
combination with a car of means for driving
the same forwardly or backwardly, an upright
frame supported on said car, comprising one
or more transverse beams at the top of the
frame and extending laterally beyond the same
and rigidly braced thereto, an A-frame sup-
ported on the car beneath oné of said beams
and adjustably connected near its extremity
with one of said beams and thrust-bars slid-
ably engaged on said beam and connected with

and acting to hold sald A-frame from lifting

and Vlbratlon
31. In a machine of the class described the

q
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ing and outhaul mechanisms carried thereori,
a - bucket a, dumpmn' bottom hinged at the
mouth thereot a projecting lip on said bottom
adapted to close the bottom automatically
when filling, a sheave secured at a distance
from the outhaul mechanism, a line rove there-
through and secured at the mouth of the
bucket and on the outhaul mechanism, a hoist-
ing-sheave secured on the bucket near the cen-
ter thereof, lines connecting the same with the
hoisting mechanism whereby said bucket is
adapted to be drawn outwardly by the outhaul
mechanism in filling and when filled to be ele-
vated and supported from its middle and front
end on both of said mechanismsapproximately
horizontally and moved to its dumping posi-
tlion, means operated by the movement of the
bucket acting to dump the contents, said hoist-
ing mechanism and outhaul mechanism adapt-
ed to act either simultaneously or independ-

ently.

32. In a machine of the class deseribed the
combination with outhaul mechanism and
hoisting mechanism of a supporting-frame,
hoisting-sheaves located in said frame, out-
haul-sheaves secured at a distance therefrom,
a bucket having a dumping-boitom, 4 line se-
cured at the moul:h of the bucket and rove
through said outhaul-sheave and attached to
the outhaul mechanism, a line attached near
the middle of the bucl{et and rove through the
hoisting-sheaves and connected with the | hoist-
ing mechanism, means for operating said hoist-
ing mechanism and outhaul mechanism inde-

pendently and also simultaneously whereby

the bucket or scoop 1s drawn into the cut to-
ward the outhaul-sheave in filling and is sup-
ported on both the hoisting mechanism and
outhaul mechanism approximately horizon-
tally to the dump and means acting to release
the bottom to drop the contents of the bucket,
at a predetermined point.

33. Thecombination with a car, a motor and
mechanism adapted to drive the car in either
direction of hoisting mechanism and outhaul
mechanism driven by the motor, a substan-
tially horizontally operating bucket connect-
ed with said mechanisms, a dumping-bottom
therein adapted to close in filling, a detent
holding the same closed, means carried on the
nose of the bucket acting to hold the same
down 1in filling, the outhaul mechanism acting
to fill the bucket and both the mechanisms
acting to elevate and carry the bucket to the
dump and means for releasing said detent.

34. In a machine of the class described the
combination with hoisting mechanism and
outhaul mechanism of a bucket actuated by
the outhaul 1n filling and means under the con-
trol of the operator acting to support the
bucket 1n approximately horizontal position,
both on.the hoist and the outhaul mechanisms
when moving to dumping position and means
operatively connected with the hoist adapted

65 combination withasupporting-frame of hoist- | to dump the contents of the bucket.
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35 A combmatlon w1th power - winches'| mmbucket actuated from the winch and ada,pt-’;--"-.f"i“

.ad apted to be operated independently and also:

simultaneously of:a motor driving the same,

IO

_15

'lzo

an. outhaul operated by one of the winches, -a

‘hoist operated by the other, a bottom-dump-
ing bucket to the mouth of -which the outhaul
1s. engaged and: to approximately the mlddlej
of which the hoist is engaged, means conjointly

with the outhaul; acting to ﬁll the bucket, said

outhaul and hmst acting simultaneously to ele--
-vate and support the bucket horizontally and |
- carry the same to dumping position and auto-

~matically-operating means. acting .to release

the bottom when dumping the contents.

36. A combination witha car of hoisting and
outhaul mechanisms thereon, a bucket con-.
~ nected with both mechanisms, a hinged bot-
- tom therein, the outhaul acting to draw the
-bucket into the cut in filling- and both mech~:|
-anisms sup portmﬂ' the bucket In.moving to. the

. _..dump

| '-30

35

hopper of a conveyer affording ‘a part-of the:
“hopper and comprising a,contmuouslv driven'|
‘belt or apron, concave rollers beneath and -
supporting the apron and adjusting-rods rig-
idly secured at the head of the frame and adapt- :
- ed to support and hold the conveyer in aline-
- ment and means adapted to deliver.thé ma,te- .

- rial to be conveyed into the hopper.

40

- per, abelt conveyer extending from and form-

45

. 6o

ing a part of the hopperand embracmg a plua-
ralltv of concave rollers, over which the belt.
passes and a,d;justmtr-rods connected with said-
conveyer and in said beam respectively and
acting to support the same in alinement and:
at a deblred angle of inclination and. a hori-
 zontally-operating bucket operated from the
car and acting to de]wer materlal to the h0p-'
.per -

. The combmatlon w1th a- car of means

_a,ctmﬁ' to propel the same in either direction,

2, POwer- winch thereon, a supporting- fra,me

a projecting beam rigidly secured at the top
thereof, a conveyer. extending. beneath the
beam and comprising .a frame an operating-.
~drum at each end- thereof, a continuous belt
trained about said drums, transverse concave:

rollers on said frame actmg tosupport the-up-

per lap of the belt, stay-rods connecting the
conveyer-frame with the said beams. a hop--

per supported upon the car above: the con-

37. A combination with acar ofh01st1ng and |
outhaul mechanisms thereon,a bucket,ahinged:
“-bottom therein, the outha,ul mechanlsm act-:
ing to draw ’l;he bucketinto the cut and power--
-Operated means acting therewith to hold the

nose of the bucket down while filling, both

mechanisms supporlalntr the bucket horlzon-_
- tally to the dump.- | '

-88. In a machine of the claqs desérlbed the'

combination with a supporting-frame and a'| and adapting the sarne for con]omt and also

-mdependent operation.

ed to fill the hopper.

41.In a machine of the'class descrlbed the

| combination with a continuously-driven con-
veyer of a dlpper excavator adapted to oper-
ate in conjunction therewith, means. adapted
to operate the dipper and deliver the contents
‘to the conveyer, a clutch mechanism connect-

70

ed therewith and means controllmg sald clutch -

| mechamsm

Tn a machine of the class deserlbed the

-combmatlon with a continuousiy-driven con-

veyer and means for driving the same, of a

.| bucket, a hoist'and an. outhaul-wmch for op-
_eratlno* the same, pneumatically-operative

means: actmcr to control said winches whereby

that for the outhaul operates in filling the

bucket and that for the hoist-and the outha,ul

-operates conjomtly in elevating the same and
carrying the same inwardly in position to
| dump upon the conveyer and means operated
by the inward movement of the bucket actmfr =
to drop its contents.

80

-43. In a machine. of 'the class dﬂscmbed a

conveyer and a bucket adapted to deliver 1ts
‘contents thereto, power-operated winches op-

erating said bucket, one actuating the out-

‘haul therefor and both winches actuatmcr the
| hoist and dump, and pneumamcallv—omrated'

means forcontrolling the action of'said winches

05 o

- 44.-In a machine of the'r class described; a

conveyer and a bucket adapted to deliver 1133-7 |
‘contents thereto, power-operated winches op-
erating said bucket one actuating the outhaul
-therefor and the other CO]JJOIHt]V therewith
-actuating the hoist and dump, pneumatlcallv— |

e -operated means controlling the action of said
89, A combination with a car of an uprlo‘ht% '

frame thereon, a projecting beam - at the top
of the frame and rigidly braced thereon, a-hop-

winches and adapting the same for conjoint

mechanism adapted to hold one of sald wmches

.'Whlle the other is in operation.

45, The combination with a car a,nd 1135 tl uck

- of,a motor supported on the car,a winchdriven
thereby comprising a central g’e‘ar_, a friction-
-eluteh on each side thereof, each comprising
‘a-part of the gear and a drum provided with
“a friction- fa,ce adapted for engagement there-

with, pneumatwallv—operabed means adapted

friction on the gear, a brake for each drum-

adapted for simultaneous -and also independ-.

ent operauon, an excavator-bucket and tackle
connecting said drums with said bucket, one

adapted to actuate the outhaul of the bucket
1n filling, the other acting conjointly with the

outhaul -mechanism to elemte and move the
bucket to dumping: position and a conveyer
adapted: to recewe the ma,terla,l from the

| bucket

100

105

‘and. also -independent operation, and brake

I10 s

I15

‘to'move one or both .of said drums longitudi-
| nally with the shaft into engagement with the

120

125

46, In a machme of the elass deserlbed the o

comblnatlon with a car of a motor thereon, a

65 veyer a,nd a horlzontally operated and dump--u pinion driven thereby, a winch COIIlpI'lSlnﬂ‘ 2]
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shaft, a gear rigidly secured thereon, & rota-

table drum on each side of the gear, a friction-
clutch afforded by a part on each drum and «
part on the gear, adapted for mutual engage-

ment, pneumatically-operated means adapted

to move either or both of said drums into driv-
ing relation with said gear, a friction-brake
for each drum, an excavator-bucket, outhaul

and -hoisting means operated from the respec-

tive drums one acting to fill the bucket, the.
other acting conjointly therewith to elevate
‘and move the bucket horizontally to dumping
‘position, automatic means for dumping the

bucket and an operating-platform at which
point the means for operating and controlling
the drums and the bucket and the motor and
the movement of the car are adapted to be con-
trolled by a single operator.

47. In a machine of the class described, a

‘winch comprising a continuously-driven shaft,

a driving-wheel rigidly secured thereon, a ro-

‘tatable drum on each side of said driving-wheel

and movable longitudinally on the shaft, a
friction-clutch afforded in part by said wheel

and by a part on each drum, whereby either

or both of said drums may be operated simul-
taneously, pneumatic means operating at the
end of the shaft to move said drums on their

shaft into engagement with the driving-wheel

and one or more wheels on said shaft.

48. In a machine of the class described, the
combination with a car of a motor thereon
means connected therewith adapted to propel
the car, a double winch operated from the
motor, pneumatically - controlled clutches
adapted to control the operation of the
winches, an excavator-bucket and means op-

erated by the winches to fill and dump the |

same and continuously-operating conveying
mechanism driven from the winch-shaft and
adapted toconvey the excavated material from
the dump. | -

49. In a machine of the class described, the
combination with a car and its truck of con-

tinuously -operating motor thereon, driving

and reversing mechanism supported on the
car and operatively connected with the axles
of one of the trucks and comprising two con-
tinuously -driven intermeshing gears opera-
tively connected with the motor, a friction-

clutch on each gear, a rotative shaft and means
adapted to be driven from: either gear and
‘sprocket-wheels on said shaft connected by

chains with sprocket-wheels on the axles, and
means actuating said clutches one to propel
the car, the other to reverse the same.

50. In an excavating-machine of the class
described the combination with the motor, the
operating-winches and the brakes therefor, of
means for propelling the car in either direc-

‘tlon, controlling mechanism therefor, a brake

forthecar, an excavator-bucket actuated from

the winches, a motor and means operated
thereby to apply pressure on the bucket when

806,288

and an elevated platform positioned to admit
of unobstructed view of the work and upon
which accessible to a single operator all the
operating and controlling means are carried.
- 51. In a machine of the class described, an
operating-platform positioned above the op-
erating mechanism and operating levers and
valves arranged thereon and connected with
the mechanism to be controlled and positioned
to be under the control of a single operator.

52. In amachine of the class described com-
prising a car, a steam engine and boiler there-
on, a driving and reverse mechanism for the
car comprising non-rotative shafts intermesh-
Ing and continuously-revolving gearsthereon,
a friction-clutch for each gear, a pinion on
each, a rotative shaft for driving said gears,
a rotative shaft between the gears, a gear
thereon meshing with the pinions for the
clutches, sprocket-wheels on said shaft oper-
atively connected with sprocket-wheels on the
car-axles. | -

53. In a machine of the class described a
car, an engine and boiler thereon, a propel-
ling mechanism driven thereby comprising a
driving-shaft having a pinion thereon driven
by the engine, intermeshing eontinuously-ro-
tative gears, one of which intermeshes with
the pinion and carried on non-rotative shafts,
a slidable friction clutch and pinion on each
shaft, a driven shaft, a gear thereon meshing
with the clutch-pinions, sprocket-wheels on
the driven shaft and on the truck-axles and
driving-chains connecting the same whereby
the car may be driven either forwardly or
rearwardly without reversal of the engine and
operative meansadapted to throw either clutch
In action.

54. A device of the class described compris-
ing a frame, a driving-shaft journaled therein,
means for operating said shaft, an excavator
carried on said frame, independently-opera-
tive winches driven by said shaft adapted to
fill the excavator and carry it to and from
dumping position, a reversible-speed mech-
anism, means connecting the same with the
car-axle and means for driving said speed
mechanism and shifting the car while the ex-
cavator 1s in operation.

55. In an excavator of the class described,
the combination with a frame of a rotative
shaft therein, means for rotating the same,
operating mechanism slidably secured on the

shaft, a part thereof atfording a clutch adapt-

ed for engagement with the driving means,
pneumatically -operating mechanisms acting
to force the same longitudinally of the shaft
and into engagement with the driving mech-
anlsm, an excavator-bucket and cables opera-
tively connecting said bucket with said cluteh.

56. In an excavator, a supporting-frame, ¢

dipper carried thereon, a continuously-rota-

tive shaft journaled in said frame, a driving-
wheel rigidly secured thereon, a drum rota-

65 filling and means for controlling said motor | tively engaged on the shaft and slidable lon-
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pitudinally thereof, means- operatively con-

. necting said drum w1th said dipper, parts on

- tilon-cluteh “when engaged and pneumahcally-
operated means acting longitudinally of-the |
Shaft to actuate the: frwtlon-clutch -
 57. In an excavator, a suppc)rtmcr-frame a

oI

said drwmw—wheel and. drum affording a frie-

rotative shaft ]ournaled therein, a:driving-
wheel rigidly secured thereon, a drum rota-
tively engaged on the shaft and slidable lon-
crltudma,lly thereof_ parts ‘on- said driving-
wheel and drum affording a friction-cluteh

 when engaged, pneumatically-operated means

acting longitudinally of the shaft to engage the

fI'lCthIl clutch, a lever-controlled brake act-

ing to engage said drum; an excavator-bucket

| carrled on said frame and means operatwe]y

20

connecting sald drum with said bucket.

58. In‘an excavator, a frame, a bucket there-
on, a motor carried on sald frame, a rotatable
shaft journaled on the frame, a driving-wheel
thereon operated by the motor, laterally-dis-

posed friction-surfaces on each side of the

wheel, a drum on each side thereof rotatable
on the shaft and movable longitudinally there-

~ of, a friction-surface on each drum adjacent
._ said driving-wheel and complemental with the
) frlctlon-face thereon, a band-brake for each
- drum, pneumatically-operative means acting

30

40

longitudinally of - the shaft to force either or

“both of said drums into operative relation with

the driving-wheel, a spring engaged on each

side of said driving-wheel and bearing against

the respective drums acting normally to hold

the same out of engagement with the driving-

wheel a thrust-beam on said bucket and cables
on said drums and connected mth smd thrust-

beam and said bucket. _
- 59. Inanexcavator, aframe, a bucket there- |

on, carrying means for said bucket adapted to
force’ 1t into the cut and carry it to and from

‘dumping position, a-hollow shaft journaled in

said frame, a driving-wheel rigidly secured on

salid shaft, laterallv-dlsposed means on each

side thereof affording a part of a friction-

clutch, a drum on each side of said wheel af-

: .fordmcr the other members of said clutches

~and eno'aﬂ'ed to said carrying means and pneu-

- cavating means of a winch comprising a rota-

55
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matlcally-operated means adapted to operate
sald clutches and control the movement of the
bucket.

60. Inanexcavatorthe combmatlon W1th ex-

tive shaft, a rigidly -secured driving means
thereon, a friction-surface on each side of the
driving-wheel, a drum on each side of the driv-

ing means and rotatably secured upon the shaft

and movable longitudinally thereof, a spring
acting to hold the same normally at its outer
limit of its movement, a friction-surface on

- each drum adapted to engage that onthe driv-
ing means, a cylinder in axial alinement with
shaft, a piston-head therein, a piston-rod con-

nected therewith and extendmg axially into
(;he shaft through an end bore in the shaft and

- 65

normally

-means encr‘a,ged therebv actmo* to force the

druminto en gagement with the drwm o means,

61. In a machine of the class descrlbed the:

| corabination with a rotative shaft of drwmo*
‘mieans thereon, a drum rotatably and slldablv.
-secured on the shaft, a clutch for med by a part
of the drum-and part of the driving means, a.
eylinder in axial alinement with- the shaft, a
‘piston movable therein and comprising a. ro-
tative movable head and a non-rotative. fol-.

lower, an antifriction-bearing between the pis-

“ton-head: and follower, a piston-rod enﬂwed'
to the piston-head and extendmﬁ* 1n an amal,
bore with the shaft, a- Lransverse key at the.
end of said bore the ends of which bear against
| the hub of the drum and pipe connection with
- the outer end of the cylinder whereby fluid-

pressure 1s admitted to force the piston and
the drum inwardly into engagement with the

-driving-wheel and aspring interposed between
‘the drwmcr means and the drum acting to hold

sa,ld parts norma]ly out of eucra,trement |
"62. In a machine of the class descrlbed a

wmch comprising a- rotative shaft, a O"eared *

driving-wheel rigidly secured thereon, a-drum

18

said piston and piston-rods being adapted to '
rotate with the shaft. |

70
75 .
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rota,tlvely secured on the shaft on each side -

.ot the geared drwme‘-wheel a friction-clutch
afforded by parts on said drwmg-wheel and

said drums springs acting to hold said drums
out of engagement with the driving-

05

wheel, pneumatlcally-Operated means ada,pted |

to force the drum independently and also si-
‘multaneously into engagement with the driv-

ing-wheel, 8, band- bra,ke For each drum, a-shaft

100

“journaled in the winch-frame, a crank-arm |

thereon adapted to actuate a brake for one of

the drums, a sleeve secured on said shaft and

‘operatively engaged to actuate the other of
sald brakes.

105

"63. Ina machlﬁe of the class described, the :

,combmatlon with a rotative shaft of drlvmg
‘means thereon, the drum rotatably and slid-

ably secured on the shaft, a clutch formed by
a part of the drum and part of the driving
means, a cylinder in axial alinement with the,

‘shaft; a piston movable therein and compris~

ing'a rotative piston-head and a non-rotative

follower, an antifriction-bearing between the
piston-head and follower, a piston-rod engaged
‘to the piston-head and extendmo* in an amal'
‘bore with the shaft, a tra,nsverse key at the

end of said bore, the ends of which bear against

‘the hub of the drum, pipe connection with

the outer end of the cylmder whereby fluid-
pressure may be admitted to force the drum

‘inwardly into engagement with the driving

110
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means and a spring interposed between the -

-driving means and the ‘drum acting to hold

sald parts normally out of engagement; said

‘pipes leading from said cylinders to an oper-
-ator’s platform and valves therein admitting
the ﬂmd-pressure to either of said cvhnders
"at the w111 of the Opera,tor o -
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64. A self-propelled excavator of the class
deseribed,aconveyer thereon and means adapt-
ed to move the excavator along the dump un-
derits own power while the shovel is traveling
to and from the conveyer.

- 65. A railway-excavator comprising a self-
propelling car, a power-operated shovel or

bucket thereon and operating mechanism

adapting the car to be propelled to dumping
position simultaneously with and independ-
ently of the movements of the bucket or
shovel. - -

. 66. In an excavating-machine, a car, pro-
pelling means on said car, a power-operated
shovel on said car, mechanism adapted to op-
erate said shovel in filling and in delivering
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its load; an operating-station on said cir and
mechanism thereon adapted to perimit an op-
erator propélling the car along the dump while
the shovel is in fiiotion.

67. Inarallway-excavator, a car-propelling
mechanism thereon, side-operating excavating
mechanism adapted to deliver the material

“excavated across the track of the car when the

car 1S in motion and at rest.
In witness whereof I have hereunto sub-
scribed my name 1n the presence of two sub-

seriblng witnesses.
MORTON E. PUGH.
- Witnesses:
W. W, WITHENBURY,
Hsaryvar 5. Rupp,
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