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WHIGHAM, OF PITTSBURG, PENNSYLVANTA.
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‘SPECIFICATION forming part of Letters Patent No. 475,298, dated May 24, 1892.
Application filed February 18, 1891, Serial No. 382,007, (No model)

To all whom it may concern:

Be it known that we, CHARLES HENDERSON
CAMPBELL, of New York, N.Y.,and WILLIAM
WHicHAM, of Pittsburg, in the county of Al-
legheny and State of Pennsylvania, citizens
of the United States, have invented certain
new and useful Improvements in Apparatus
for Unloading Cars; and we do hereby de-

clare the following to bea full, clear, and exact

description of the invention, such as will en-
able others skilled in the art to which it per-
tains to make and use the same, reference be-
ing had tothe accompanying dlﬁ:Wlnbg,Wthh
form a part of this specification, in which—

Figure 1 is a plan of the apparatus. Fig. 2
is a perspective of the annular ring which
supports the elevating devices. Fig. 3 is a
perspective view of a plate upon which said
ring is carried. Fig. 41is an elevation, partly
in gection, of cylinder-carriage. Fig. 5 is an
end elevation of same and of car-conveying
truck and car secured thereto. Fig. 61is an
enlarged detail of the clutching device. Fig.
7 is an enlarged end view of wheel for oper-
ating the same. Fig. 8 is an elevation of the
operating-platform, showing flexible connec-
tions between various cylinders and pressure
and exhaust main, also elevation of clutch
and operating-levers. Fig. 9 is a side eleva-
tion of the apparatus. Fig. 10 is an end sec-
tion of block 11.
said bloek. Fig. 11 is a view of one end of
truck, partly in section, showing the block
which operates in slides therein and chain
connected with said block. Fig. 12 isa plan
of the ecentral portion of the cylinder-carriage,
showing loading-cylinders, elevating and agi-
tating cylinders, and the flexible connections

of the same with four-way cocks or valves.-

Irig. 13 is an enlarged side elevation of oppo-
site side, partly in section, of one end of said
cylinder-carriage. Fig. 14 is a plan of four-
way cocks, partly in section. Fig.15is an ele-
vation of the elevating device and shovel.
Fig. 16 is a sectional view of elevating device
through line 4 v of Fig. 15, showing sectional
views of cylinders 27 and eylinders 30 30, se-
cured upon one side of said elevating device.
Fig. 17 is an enlarged section through.cross-
head of agitating-cylinder of said elevating

Fig. 10" is a side view of

device.
shovel.

Our invention relates to an apparatus for
unloading ore-cars. =Said apparatus consists
of a cylinder-carringe mounted on ways ele-
vated above the car to be unloaded, a truck
carryingsaid carriage and ways and mounted
upon a track inclosing the ordinary railway-
track. Mounted and suitably secured upon
said carriage is a nuwhber of hydraulic cyl-
inders, as follows: a vertical ¢ylinder, which
we have designated the “elevating-eylinder,”
one or more cylinders, which we designate as
*loading-cylinders,” secured on said carriage
abovethe plane of said elevating-cylinder, the
piston rod or rods of which are connected, as

Fig. 18 is a rear end view of the
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hereinafter deseribed, with said elevating-cyl- .

inder near the top of the same, a cylinder or
cylinders secured upon a Vertlcally-movable
mast, which is adapted to be elevated and
lowered by the piston-rod of said elevating-
cylinder and to swing or oscillate upon the

70

trunnions of said cylinder, the piston rod or

rods of the cylinder or eylinders secured upon
the vertically-movable mast being connected
to the rear end of ashovel pivotally attached
to the lower end of said mast, and minor de-
tails of construction hereinafter described.

"We will now more specifically describe our
invention, reference heing had to the accom-
panying drawings, forming part hereof, in
which like letters and figures indicate like
parts wherever they occur. :
" 11is arailway. 2 is a car thereon.

3 is a railway, the rails of which are par-
allel with andinclose the rails of the ordinary
track 1.

4 is a car-conveying truck suppmted on.

wheels 5 and adapted to be moved on track 3.

6 and 6’ are sprocket-gears on shaft 7 and
7, respectively, which are journaled in suit-
able bearingsin the upright Guppoxt% for main
slides 8 on beams 9.

75
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10 and 10’ are chains which pass around ‘

each end of said car, respectively, the end of
chain 10 being securely fastened to the in-
side lower frame of said truck at one end
thereof, the ends of chain 10’ being respect-
ively fastened to the inside lower frame of
said truck and to the block 11 at the opposite
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side of said truck. Said block 11is provided
with a socket in the center thereof longitudi-
nally, the same having a thread for the re-
ception of the correspondingly-threaded inner
end of shaft 12, which is supported in suit-
able bearings on the side of the frame of said
truck, the outer end of said shaft being pro-
vided with the hand-wheel 13, by rotating
which in the proper direction the block 11 is
caused to move backward and forward hori-
zontally in the slide 14, formed between the
lower beams of said truck, thereby tightening
the chain 10’ around one end of said car and
causing the same to move in the same direc-
tion as said block until the slack of chain 10
at the opposite end of said car is taken up,
thereby securely fastening said truck and car
together preparatory to operating the unload-
ing device, as hereinafter described.

15 is a chain to operate the wheel 16, se-
cured upon theshaft 17, which extends trans-
versely said device and is suitably journaled
in bearings 18. IKeyed on said shaft at either
side of said machine and at almost the ex-
treme ends thereof, respectively, are the bev-
eled gears 20 and 20’, which mesh with the
beveled gears 19 and 19’ on the upper ends,
respectively, of the threaded shafts 20’ and
20’’. Thelowerends of said vertical threaded
shafts 20’7 and 20’/ respectively operate in
a correspondingly-threaded orifice through
one end of the shoe or brakes 21’ 21/, the op-
posite end of said brakes, respectively, being
pivoted upon the brackets 22 22, whereby the
motion communicated to said shaft 17 by op-
erating said wheel 16 by means of the chain
thereon is transmitted through the beveled
gears to the threaded shafts which operate in
the free ends of said brakes, whereby the
same may bedrawn tightly against or released
from I-beams 9/, accordingly as said wheel
may be rotated, thereby rigidly clamping said
device upon or releasing it from said I-beams.

A is an ordinary hydraulic pump suitably
connected with the boiler B. 'When therequi-

- site pressure is obtained in any ordinary and

usual manner,the wateriscarried under press-
ure through the pipe 23 to the operating-plat-
form C, which is secured to the trolley or ¢yl-
inder-carriage D, resting and adapted to travel
on slides 8, which are supported upon the I-
beams 9’;and then into the pressure-main 24.

25 25 25 25 are pipes provided with four-
way valves or cocks 26 26 26 26, and connect
the pressure and exhaust mains with, respect-
ively,thehydrauliceylinder27,theoperationof
which vertically elevates theload, as hereinaf-
ter described, and a traversing eylinder 28, the
operation of which, as hereinafter described,
enables the device to move laterally in either
direction. The loading-cylinder 29 29, the
operation of which is hereinafter deseribed,
oscillates the vertieally-movable mast, oper-
ating in grooves on the side of said cylinder
27, and advances the shovel which is con-
nected therewith in a horizontal direction,
and the discharge-cylinders 3V 30, the oper-

ation of which, as hereinafter described, de-
pressesand elevatestherear end of theshovel,
whereby the contents thereof are discharged
from either end thereof, the function of said
eylinders when operated during the loading
operation being to agitate the rear end of
said shovel in such manner as to enable the
front or nose of the same to get under lumps

and irregular portions of the contents of the.

car.. The pressure being conveyed from the
pump through pipe 23 into the pressure main
24 isapplied to the cylinders by operating the
four-way valve in  one direction, and by re-
versing the same pressure is alternately ap-
plied to and exhausted from either end of said
c¢ylinder. As explanatory of this, referring
to the position of the lever which operates
said valves or cocks, as shown in Fig. 1, the
pressureinsaid c¢ylindersisstaticwhensaid le-
vers are in said position. Given thatthe pipe
on the left of the outer cock communicates or
connects with the upper end of eylinder 27 by
throwing the outer lever operating the same
toward the left, pressure is applied to the top
of said eylinder, and the lower end of the same
exhausts through the pipe at the right of said
lever into the exhaust-main 32 and thence
into the tank 33 through pipe 34. Said main
cylinder 27 is provided with trunnions 27,
journaled in the sides of the annular ring 35,
and is also provided with a long piston-rod
27" operating therein, the lower end of which
is rigidly secured in the orifice 36 in a solid
block 37 of steel oriron, which forms the lower
end of the vertically-movable mast 38, the
sides of which are formed of I-beams 39 39/,
the interior sides thereof being provided with
slides 40 40, bolted or otherwise suitably se-
cured thereon, said slides being adapted to
operate in grooves 41 41 on the exteriorsides
of said cylinder 27, whereby said elevating
device and the shovel 42; which is pivotally
connected with lower ends of the plates 43 43,
secured to the lower end of said vertically-
movable mast 38, may be lifted vertically by
operating said piston 27”/.

29 and 29 are cylinders rigidly secured
upon the annular plate 44, which rests and is
adapted to rotate upon slides 45, which move
laterally in either direction on ways 46 46, as
hereinafter deseribed. Said eylinders are re-
spectively provided with piston-rods 29’ 29/,
the outer ends of which are suitably con-
nected by the rod or strap 47. - 48 and 48 are
arms suitably secured to said rod or strap 47
near the ends thereof, the inner ends of said
arms, respectively, being pivoted upon the
trunnions 49 and 49 on either side of said
main or elevating cylinder 27 at a point
above and in line where said cylinder 27 is
trunnioned in the said annular ring 35, where-
by when said pistons 29’ 29’ are actuated in
either direction said vertically-movable mast
38 and the main or elevating cylinder 27 are
caused to oscillate or swing on said trunnions
27’ backward and forward, accordingly as
said piston-rods are moved. To the rearend
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of said shovel 42 and suitably secured there-
on is the bracket 50, to the upper end of
which is pivotally connected the links 51 51,
the upper end of said links being respect-
ively similarly connected with the cross-head
52 on the piston-rods 30’ 30/, which operate
in the discharge-cylinder 30 30, said eylinders
30 30 being suitably secured to the I-beam
39’ on either side . thereof, which forms one
side of the vertically-movable mast 38.

55 is a slot in the lower part of the I-beam
39" longitudinally the same, in which said
The func-
tion of said cylinders is, first, to elevate and
depress the rear end of said shovel, whereby
the contents of the same may be discharged
from either end; second, to hold the rear of
said shovel in a stationary position at any
required angle while said shovel is forced
into the contents of the car, and, third, to
agitate the rear end of said shovel rapidly
while the same is being forced forward into
the ore or other substance, thereby giving
said shovel a vibrating or searching motion
and enabling the front or nose of the same to
get under or avoid lumps or irregularities in
whatever is being unloaded. The operation
of said eylinder is as follows: Power or press-
ure being admitted alternately to either end
of said cylinders, by operating the proper
four-way valve or cock, as heretofore de-
scribed, the piston-rods operating therein are
actuated vertically in either direction, there-
by depressing and elevating alternately the
rear end of said shovel, and by actuating
said pistons rapidly vibrates the same simul-
taneously it is forced forward by the. opera-
tion of the eylinders 29 29, as heretofore de-
seribed.

238 is a cylinder, and 28’ is a long piston-rod
extending through both ends thereof and
adapted to operate therein. The ends, re-
spectively, of said piston-rod are provided
with cross-heads 28”7 28”7, the top of which are
provided with slides ¢, adapted to operate on
the rod wu, which is suitably fastened to the
sidesof nprightsupports 63. = Said eross-heads
287728"" arerespectively provided with sheaves
54’54/, over which respectively pass wire ropes
d and d’, respectively, the inner ends of which
respectively are fastened to the cross-heads

- 2877 28", respectively.

55
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¢ ¢ are sheaves suitably secured to plates
63’, which are secured to upright supports 63
63 at either end of said device, over which
said ropes d and d’ pass, whereby the plat-
form or earriage 55 (to either end of which at
point 55’ 55" the ends, respectively, of said
ropes, respectively, are attached) is enabled
to travel at greater speed and a greater dis-
tance than said cross-heads 28’ 28"/, and said
movable carriage 55 is caused to move later-
ally in either direction on stationary slides 56
56, extending transversely said machine, ac-
cordingly as either end of said piston-rod is
operated, earrying, also,in the same direction

the slides 45 45, on which is mounted the an-
nular plate 44 and the cylinders thereon.

57 87 are levers, and 58 58 are shafts con-
nected therewith, the outer ends of said shafts,

70

respectively, having secured thereto levers 59

and 59, which are connected at their outer
ends, respectively, with the rods 60 and 60,
respectively. Saidrods60and 60 are respect-
ively connected with the lower end of levers
61 61, respectively, and are adapted to oper-
ate the same. The upper ends of said levers
61 61 are secured, respectively, upon the outer
end of the shafts 62 62, which are respectively
supported in suitable bearings formed in the
sides of the upright supports 63 63. Said
shafts 62 62 are respectively provided with
right and left handed threads, said right-hand
threads being formed on said shafts about in-
termediate their length and adapted to oper-
ate in suitably-threaded bearings 64 64, bolted

75
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upon the inner sides of said upright supports -

63 63. The inner ends of said shafts or holts,
respectively, are provided with left-handed
threads which operate in a number of corre-
spondingly-threaded orifices in one side the
bars 65 and 65’, respectively, which extend
transversely the width of the trolley D and on
either side said annular ring 35, the other or
inner sides of said bars, respectively, having
V-shaped grooves therein adapted, when
forced against the correspondingly - shaped
rim of said annular ring 35 by the operation
of the levers 57 57, the shafts 62 62, and inter-
mediate mechanism, to clutch and hold the
same stationary during the loading operation.
Whenitisdesirabletoturnsaid shovelaround,
by releasing the clutch on either side of said
annular ring 35 accordingly as it is desirable
to turn said shovel, and by the application of
power to cylinder 28, as heretofore described,
said annular ring is caused to rotate in a
direction toward the point in which the same
is held in cluteh, turning therewith the cylin-
der 27, trunnioned therein, and the elevating
device and shovel connected therewith, also
the annular plate 45, whereon the cylinders
29 29 are mounted.

X is an ordinary reversing-engine, which is
suitably supported on the platform eylinder-
carriage D. By operating the levers f £, con-
nected with the shaft g from the platform C,
said engine is actuated as in the case of an
ordinary locomotive. Power istransmitted to
the spur-gear ,secured on the power-shaft 7,
and thence to the large spur-gears 7, keyed on
the shaft k, which extends transversely the
width of platform D and is suitably journaled
in the sides of said platform. At either end,
respectively, of said shaft & are keyed the
sprocket-wheels [ [ ‘

F I are endless .chains, which pass along
sprocket-wheels 6 and 6’, respectively, upon
shafts 7 and 7/, respectively, at the bottom of
said conveying-truck 4, Said chains are fed,
respectively, under idlers n n on either side
of said sprocket-wheels [ and I, respectively.
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Bolted on I-beams 9’9’ are brackets o, which
carry bearings for the shafts p p on either
side of said device, secured on which are
sprocket-wheels ¢ ¢. 7 is a shaft at one end
of said truck, at the top thereof, having se-
cured to either end thereof the idlers ss’, the
top of said idlers being in line with the bot-
tom of idlers » and n for the purpose of giv-
ing direetion to said chains,

t ¢ are idlers secured in brackets somewhat
below the plane of idlers n n and secured upon
either side said truck near the top thereof.

‘We deem it unnecessary to further deseribe
the operation of our device, it being only nec-
essary to repeat the action hereinbefore de-
seribed to unload said car or cars. It may be,
however, necessary to change the relative po-
sition of the unloading device and the car dur-
ing said operation, which may be done as fol-
lows: )

By elamping the cylinder-carriage, as here-
tofore described, and the engine being in op-
eration, it is obvious that the truck 4 will be
drawn along its track, and, providing the car
is secured thereto, as heretofore described, it
will move in unison therewith and may be
carried to and from the place of unloading.

It is obvious that the connections between
the pressure and exhaust mains and the va-
rious cylinders must be flexible, so as to enable
said device to move laterally and in a eircle,
as hereinbefore described. Itis alsoobvious
that the ways whereon said cylinder-carriage
is mounted may be permanently located at
any point independent of said car-conveying
truck and said truck dispensed with and the
ears to be unloaded conveyed to and from
said eylinder-carriage or unloader in any suit-
able manner and the contents removed there-
from, as heretofore described, and dumped on
endless belt or belts or the ordinary car-con-
veyers and from thence discharged into the

-proper bins therefor.

Having described our invention, what we
claim, and desire to secure by Letters Patent,
is—

1. In an apparatus for unloading cars, sub-
stantially as described, the combination of a
vertically-movable lever, means to oscillate
the same, a shovel pivotally connected with
the lower end of said lever, and means to de-
press and elevate the rear end of said shovel,
whereby said shovel may be given a vibrat-
ing or searching motion when being forced
into earth or other substances, as set forth.

2. In an apparatus for unloading cars, sub-
stantially as described, the combination of a
vertically-movable lever, means to rotate the
same, a shovel pivotally connected with said
lever, and means to depress and elevate the
rear end of said shoevel, whereby said shovel
is given a vibrating motion and turned, sub-
stantially as and for the purpose herein set
forth.

3. In an apparatus for unloading cars, sub-
stantially as described, the combination of a

vertical cylinder trunnioned in the sides of
an annular ring and having a piston -rod
adapted to operate therein, means to actuate
said piston, a vertically-movable mast the
lower end of which is rigidly secured to the
lower end of said piston and adapted to oper-
ate in grooves in the sides of said cylinder,
and a shovel pivotally connected to the lower
end of said mast, substantially as deseribed.

4. In a hydraulic unloader, substantially
as described, the combination of a carriage
mounted on ways, a cylinder trunnioned in
the sides of an annular ring suitably secured
thereon, said cylinder having a piston-rod
adapted to operate therein and means to act-
nate the same, a vertically-movable mast the
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lower end of which is rigidly secured to the .

lower end of said piston and having on its
interior sides slides adapted .to operate in
grooves on the exterior of said trunnioned
cylinder, and a shovel pivotally connected
with the lower end of said mast, whereby the
said mast and the shovel connected thereto
are elevated and lowered, substantially as and
for the purpose herein deseribed. ‘

5. In a hydraulic unloading device, sub-
stantially as described, the combination of a
carriage mounted on ways and having a eyl-
inder trunnioned in the sides of an annular
ring suitably secured thereon, means to ro-
tate said ring, said eylinder having a piston-
rod adapted to operate therein, means to act-
uate the same, an elevating device rigidly
connected at its lower end with the lower end
of said piston-rod and having on its interior
sides slides adapted to operate in grooves on
the exterior of said trunnioned cylinder, and
a shovel pivotally connected with the lower
end of said elevating device, whereby said
elevating device and the shovel secured
thereto are elevated, lowered, and turned
around, substantially as and for the purpose
herein set forth.

6. In a hydraulic unloader, substantially
as described, the combination of a cylinder-
carriage mounted on ways and having a cyl-
inder trunnioned in the sidesof an annular
ring mounted thereon, said cylinder havinga
piston-rod adapted to operate therein and
means to actuate the same, an elevating de-
viee the lower end of which is rigidly con-
nected with the lower end of said piston-rod
and having on itsinterior sides slidesadapted
to operate in grooves on the sides of said trun-
nioned cylinder, a shovel pivotally connected
to the lower end of said elevating device, and
a cylinder or cylinderssuitably secured on an
annular plate adapted to rotate, said eylin-
ders having piston-rods adapted to operate
therein and means to actuate the same, the
outer ends of said pistonsbeing suitably con-
nected by astrap, towhich aresuitablysecured
arms, the inner ends of which are pivotally
connected on either side said trunnioned cyl-
inder near the top thereof, whereby the shovel
connected to said elevating device may bead-
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vanced or forced into a mass of earth, ore, or
other substance and lifted, substantially as
herein set forth. ’

7. In a hydraulic unloader, substantially
as described, the combination of a cylinder-
carriage mounted on ways and havin gacylin-
der trunnioned in the sidesof an annular ring
mounted thereon and means to rotate said
ring,said cylinderhaving a piston-rod adapted
to operate therein and means to actuate the
same, an elevating device the lower end of
which is rigidly connected with the lower end
of said piston-rod and having on its interior
sides slides adapted to operate in grooves on
thesides of said trunnioned cylinder,ashovel
pivotally connected to the lower end of said
elevating device, and a cylinder or eylinders
suitably secured on an annular plate, said eyl-
inders having piston-rods adapted to operate
therein and means to actuate the same, the
outer ends beingsuitably connected by astrap,
to which are suitably secured arms, the inner
ends of which are pivotally connected on
either side said trunnioned eylinder near the
top thereof, whereby the shovel connected to
said elevating device may be advanced or
forced into a mass of earth, ore, or other sub-
stance, elevated, and turned in a cirele, sub-
stantially as and for the purpose herein set
forth. ,

8. In a hydraulic unloader, substantially
as described, the combination of a cylinder-
carriage mounted on ways and having a eylin-
dertrunnioned in thesides of an annular ring
mounted thereon, said cylinder having a pis-
ton-rod adapted to operate therein and means

to actuate the same, an elevating device the.

lower end of which is rigidly connected with
the lower end of said piston-rod and having
on its interior sides slides adapted to operate
in grooves on the sides of said trunnioned cyl-
inder,a shovel pivotally connected to thelower
end of said elevating device, and a cylinder
or cylinders suitably secured on an annular
plate adapted to rotate, said cylinders having
piston-rods adapted to operate therein and
means to actuate the same, the outer ends of
said piston-rods being suitably connected by
astrap, to which are suitably secured arms, the
inner ends of which are pivotally connected
on either side said trunnioned cylinder near
the top thereof, and a eylinder suitably se-
cured upon one side said elevating device and
having a piston-rod adapted to operate therein
and means to actuate the same, the lower end
of said piston-rod being suitably connected to
therearend of said shovel,whereby said shovel
may be advanced or forced into a mass of
earth or other substance with a vibrating or
searching motion and elevated, substantially
as and for the purpose herein set forth.

9. In a hydraulic unloader, substantially
as deseribed, the combination of a cylinder-
carriage mounted on ways and having aeylin-
dertrunnioned in the sidesof anannular ring
mounted thereon and means to rotate said

ring, said eylinder having a piston-rod adapt-
ed to operate therein and means to actuate

the same, an elevating device the lower end

of which is rigidly connected with the lower
end of said piston-rod and having on itsinte-
rior sides slides adapted to operate in grooves
on the sides of said trunnioned cylinder, a
shovel pivotally connected to the lower end
of said elevating device, and a eylinder or cyl-
inders suitably secured on an annular plate
adapted to rotate, said cylinder having piston-
rods adapted to operate therein and means to
actuate the same, the outer ends being suit-
ably connected by a strap, to which are suit-
ably secured arms, the inner ends of which
are pivotally connected on either side said
trunnioned cylinder near thetop thereof, and
a cylinder suitably secured upon one side said

elevating device and having a piston-rod

adapted to operate therein and means to act-
uate the same, the lower end of said piston-
rod being suitably connected to rear end of
said shovel, whereby said shovel may be ad-
vanced or forced into a mass of ore or other
substance with a vibrating or searching mo-
tion, elevated, and turned in a cirele, substan-
tially as and for the purpose set forth.

10. In a hydraulic unloader, substantially
as described, the combination of a cylinder-
carriage mounted on ways and having a cyl-
inder trunnioned in the sides of an annular
ring mounted thereon and means to rotate
the same, said cylinder having a piston-rod
adapted to operate therein and means to act-
nate the same, an elevating device the lower
end of which is rigidly connected tothelower
end of said piston-rod and having on its inte-
rior sides slides adapted tooperatein grooves
on the sides of said trunnioned cylinder, a
shovel pivotally connected tothe lower end of
said elevating device, and cylinder or eylin-
ders suitably secured on an annular plate
mounted onslides and adapted torotate there-
on, said cylinders having piston-rods adapted
to operate therein and means to actuate the
same, the outer ends of said pistons being
suitably connected by a strap, to which are
suitably secured arms, the inner ends of which
are pivotally connected on either side said
trunnioned cylinder near the top thereof, a
cylinder having a piston - rod extending
throughboth heads of said eylinder and means
to actnate the same, and a platform or car-
riage mounted on slides and adapted to move
thereon, and means to connect either end, re-
spectively, of said platform with either end,
respectively, of said piston-rod, whereby said
shovel may be advanced, lifted, and turned
and said device moved laterally,substantially
as herein set forth. .

11. In a hydraulic unloader, substantially
as described, the combination of a cylinder-
carriage mounted on ways and having a cyl-
inder trunnioned in the sides of an annular
ring mounted thereon and means to rotate
the same, said cylinder having a piston-rod
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adapted to operate therein and means to act-

" uate the same, an elevating device the lower
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end of which is rigidly connected to the lower
end of said piston-rod and having on its inte-
riorsidesslides adapted to operate in grooves
on the sides of said trunnioned cylinder, a
shovel pivotally connected tothelower endof
said elevating device, and cylinder or ¢ylin-
ders suitably secured on an annular plate
mounted on slides and adapted to rotate there-
on, said eylinders having piston-rods adapted
to operate therein and means to actuate the
same, the outer ends of said pistons being
suitably connected by a strap, to which are
suitably secured arms, the inner ends of which
are pivotally connected on either side said
trunnioned cylinder near the top thereof, a
cylinder suitably secured upon one side said
elevating device and having a piston-rod
adapted to operate therein and means to act-
uate the same, the lower end of said piston-
rod being suitably connected to the rear end
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of said shovel,and a eylinder having a piston-
rod extending through both heads of said cyl-
inder and means to actuate the same, a plat-
form or carriage mounted on slidesand adapt-
ed to move thereon, and means to connect
either end, respectively,of said platform with
either end, respectively, of said piston-rod,
whereby said shovel may be advanced or
forced into a mass of ore or other substance
with a vibrating or searching motion, ele-
vated, turned in a circle, and said device
moved laterally in either direction, substan-
tially as and for the purpose herein set forth.

In testimony that we claim the foregoing
we hereunto affix our signatures this 14th day
of February, A. D. 1891.

CHARLES HENDERSON CAMPBELL.
WILLIAM WHIGHAM.

In presence of—
C.C. LEE,
JOSEPH H. CAMPBELL.
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