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UNITED STATES
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Specification of Letters Patent.

Patented March 12,1907,

Application fled September 5,1908, Serial No, 333,359,

" To all whom it may concern:
Be it known that ‘we, Josepr E. KEN-
NEDY and Fraxcrs J. Hossow, citizens of the
* United States, and residents, respectively,
"~ 5 of New York city, State of New York, and
of Guanajuato, in the Republic of Mexico,
have invented certain new and useful Im-
provements in Excavators, of which the fol-
lowing is a specification. . :
.1to  Qur present invention rolates to machines
for use principally in min'ng operations, in
" ‘which the recovered ore is deposited in tanks
to be leached or washed or otherwise treated
- for the recovery of its contents, and particu-
15 larly has to do with machines designed to
"~ remove from the tank the finely-ground
pulp after the leachingor other operation
~in plants in which our device is especially
useful. - Itis common practice toinstall a row
20 of tanks (usually circular) and apparatus
which will fill these tanks with the ground
pulp or “fines,”” as it is often called. These
tanks are usually arranged in series, so that
a conveying apparatus of one form or an-

25 other may readily operate to fill them, as |
~of and into the tanks we have arranged racks

may be desired, and in cases with which we

are familiar the tanks are of considerable

size and hold a large amount of the fine ore;

¢ It is obviously advantageous to distribute

30 the ore or pulp evenly in the tanks, and after

the solutions are withdrawn from them: the

- pulp, which is very fine, is compacted so as to

make it difficult to remove.

Machines have been heretofore devised

35 which aim to distribute the pulp and after-

‘ward by use of the same machine to excavate

it; but we do not find these to be well adapt-

- ed to their purpose, and therefore confine the

machine to a single office and adopt other
40 means of distribution. ‘

The machine of our invention consists,

therefore, of a beam running upon wheels

on a track and spanning a‘series of tanks

somewhat like a traveling crane. A postpass-

45 ing through the center of this transverse

beam may be raised or lowered and carries

" with it the excavating apparatus, consisting

of a second transverse beam which may be

anchored to the sides of the tank by suitable

50 locking devices and which carries motive

"~ power for the excavator proper and the ex-

cavator itself, which consists of a spider car-

i

~

rying suitable plowshares designed to. dié—
place the material in the tank radially as the

spider is revolved by the motor on the sec-
ond beam. Each set of these plows takes

.up the work where the last left off and fur-

ther advances the material either toward the
center or toward the circumference (as the
machine may be arranged) by a definite
amount, leaving the advanced material in
the path of the next succeeding set of plows,
so that the progress of the material from the
center to the c¢ircumference, or vice versa, is
uninterrupted. Broadly speaking, the gen-
eral arrangement thus described is old, ex-
cepting the arrangement of plows which we
have just described; but heretofore the
power for revolving the excavating appara-
tus has been- applied at the center and has
been" very considerable. In our arrange-
ment, however, we affix to the spider a gear

55
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which is operated by a motor near the cir-

‘cumference of the tank, thus very greatly re-

ducing the necessary power to operate the

apparatus. ) ‘ :
For raising and lowering the apparatus out

upon the center post, with gears operated by
an electric motor, and sinice we have found it

75

8o

desirable to-lower the apparatus after it

comes in contact with the material in the
tank at a very slow rate we arrange a shifting-

arbor by ‘which after the apparatus has been .

lowered into the.tank to about the proper
height it is -further lowered by means of
a worm as. slowly as may be desired. The

85

discharge of the tank as thus arranged may
be either near the circumference orin the cen~ .-

ter. In practice the sands or pulp become

acked over the opening, so that affer the so-
ution is drawn off they do not readily run
otut. To provide for this, we have arranged
upon the machine a device which clears the
opening and may then be run out of the way

of the remainder of the operation, so asnot to-

interfere with the movement of the excava-
tor from one tank to another. :

The accompanying drawings show an em-
bodiment of our invention.

Figure 1 is a side elevation of the appara-

tus with the tank shown in diagrammatic
section. Fig. 2 is a plan of the parts shown
in Fig. 1. Figs. 3 and 4 are a plan‘and a side
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_ber A? having a discharge-opening A*, by |
“which the pulp is carried to the traveling:

.IS

25

under consideration may be arrange

2]

elevation, respectively, of a modified form,

in which the discharge is at the center. Figs.
5 and 5* are details of oneform of plow. Fig.
6.is a plan of the plow shown in Fig. 5.  Figs.

7 and 7* are respectively.end and side views

of a modified form of plow. Figs. 8 to 12-are
details of the gearing. . ' v

Referring now to Figs. 1 and 2, A is the
tank, having the discharge-opening A’ com-
municating with the chamber A* Two
tanks are indicated in these figures, both of
which communicate with the common cham-

conveyer, diagrammatically shown beneath.
Upright guides or posts A* A® are shown at-
tached to the sides of the tank for a purpose

~presently to be described. -
B B are the track-rails adjacent to the.

tank, it being understood that as many simi-
lar tanks as may be necessary in the plant

tween the rails. :

Running upon wheels-¢ ¢ upon the tracks
is the transverse beam C. This carries at
its center an arrangement of gears G hereaf-
ter to be described. These gears may raise

~ and lower a center post F, which bears racks

30
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ffand carries near its bottom a second trans-
verse beam D. - - T

Part of the beam C is broken away in Fig.2
to illustrate the construction more clearly.
Fastening devices IV, consisting of the han-

"dle d, the eccentric or crank d’, and the bolt

d, are provided at opposite ends of the beam
D. TIn thé bolts d?is a slot which registers
with the guides A®'A® in the tank when the
beam is brought to its proper central posi-
tion. These guides, as Wﬂ{) be observed in
Fig. 1, rise above the wall, so that the appa-
ratus may be centered by them before it is
lowered into the tank. Upon the beam D is
Jocated a motor I’, which drives, through bev-
eled gears 12 I, a pinion I*, registering with

‘the main gear upon the spider, now to be de-

scribed.

~-~The spider consists of eight arms E, al-
though 1t is obvious that a greater or less
number may be used. These are preferably
equally spaced, so that they will balance
properly. Each of the arms carries lows E
B’ those upon one arm being slightly dis-
placed from those upon the arms next to it,
so that as the plows are turned toward or
away from the center the direction of the
discharge may be controlled—that is to say,
each set of plows takes up the work where
those upon an adjacent arm left it and ad-
vances the pulp toward the opening through
which it is to ge temoved. At the ends are
larger plows or scrapers E?, turned so that
they bring the accumulated material carried
to the circumference of the tank by the plows
B’ to the opening A’, through which it may

‘such as the motor I. The shaft

be-

‘the raising and lowering o

848,791 -

fall. * Connecting the arms E is the main gear
T3 of the machine, meshing with the pinion I*,
already referred to.
nected to the gear, making. the whole struc-
ture rigid and substantial. By applying the
power at the circumference, or approximately
so, a small motor of moderate output may be
employed, and a considerable saving in oper-
ation is effected. The whole spider is hung
upon the post. F:by a bearing E?, which may
be a ball-bearing or other antifriction ar-
rangement. » ,
At H is illustrated the drill to which we
have referred. It is carried in a frame H'

‘and supported by a couuterweight (not llus-

trated) by means of a chain H?, being driven,
through a gear H? by any suitable means,
of the drill
is square, so that it may slide through the
driving-gear.. It carries at the bottom the
serew-thread HY, its operation being obvious
without further description. - :

In Figs. 3 and 4 we show our device when

; modified to effect the discharge of the tank

at the center instead of at the circumference.
Tn these figures the plows have not been

65 .

Braces E* E* are con-

jo
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illustrated, since their office has already been -

explained. Here the auger or drill is ar-

ranged at the center of the apparatus and
|'must be brought into action before the ex-

cavatoris centered. To effect this, the beam
C is'brought to such a position (with the ex-
cavator raised) that the drill will tap the cen-
tral hole of the discharge, and after the open-
ing has been cleared the beam is run forward
until the bolts d* register with the guides A?,
after which the excavator is lowered into the
tank, as in Figs. 1 and 2. ’ ‘ :

Figs: 5, 5°, and 6 show &

95
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modj.ﬁed form of "

plow which may be employed for the purpose- '

of our invention. It consists of a trough-
shaped iron E?, extending from the center t0
the circumference and lying af an angle to
the radius. In the case illustrated, if the di-
rection of motion of the device be clockwise
the plow, if arranged as in Fig. 6 and with the
trough facing in the direction of motion, will
bring the material to the center; but ob-
viously it might be arranged to carry it to
the circumference as well—as, for example,
by running the machine in the opposite di-

rection and disposing the trough in the oppo-.

site way. . :

Figs. 7 and 7° show a modified form of
plow. which may be used instead of the plow
B’ shown in Figs. 1 and 2. o

Figs. 8 to 12 show the i»gea,ring by which

the apparatus is
effected. Upon the shaft G** is mounted a
bevel-wheel G/ and the worm G*°. The two
are not in operation at the same time, as will
be made further .apparent. We will de-
scribe the apparatus during the process of
lifting, which is effected by means of . the
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récksf If ﬁboﬁ the post Fof Flgs 1 and 2, for
example. The bevel-gear G’ rotates toward

. the spectator and the gear 'G? meshing with

it, rotates to the right, carrying the gear G®,
which is fast with the bevel-gear G*.  This
drives in the opposite direction the gear G?,

" which has fast upon its shaft the gear G4,
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meshing with one of the racks f upon the
post F. Upon the shaft of the gear G* Gtis a
band-brake drum G*?, which it is unnecessary
to describe further. The gear. G° meshes
also upon the other side of the apparatus
(see Fig. 8 particularly) with the gear G°.
Fast upon the shaft with the gear G®1s a gear
G’. These two gears rotate to the left in the

_direction of the arrows shown upon them.

Now, referring to Fig. 10, the gear (7
meshes with the gear G, having fast upon
its shaft the gear G®, which codperates with
the other rack f, the arrangement of the
racks being diagrammed in Fig. 12. This is
the part of the apparatus which raises the ex-
cavator from the tank. After this operation
has been completed the band - brake is
brought into operation, and the spider may
be held up” while the whole apparatus is

shifted from one tank to another, or as long:

as may be desired. When it is desired to
lower the spider, the arbor G* is slid to the
left, the pin ¢ moving in the slot ¢’ (see Fig.
9) until the worm G*® meshes with the worm-
gear G* upon the shaft carrying the gears
G®* 7. This imparts a very much slower
motion to the gear and also prevents any
premature descent of the post F and the
spider by gravity.

Under somecircumstances, as where the
weight is not so great, the modification
shown in Fig. 11 may be employed, in which
only a single gear G¢1s used, having one rack
upon the post ¥, the flanged wheels ¢* serv-
ing to keep the gear and the rack in mesh.

aving thus described our invention, what
we claim, and desire to protect by Letters
Patent of the United States, is— .

1. In an excavating apparatus, the combi-
nation, with a series of tanks and a track ad-
joining them, of a main truss spanning the
tanks and carried upon the track, a second
transverse truss, means for anchoring ‘the
second truss in position relative to the tank;
a spider carrying plows and having a circum-

ferential gear and a motor upon the an-'

chored truss driving the spider through the
circumferential gear.

2. The combination, with a tank, of tracks

at the side thereof; a transverse beam or
truss spanning the tank and carried upon

- the tracks, a cenfral post, gearing upon the

60
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truss for raising and lowering the central post,’

a second ‘truss carried upon the central post

and having means for anchoring it in.posi- -

tion within the tank, and the spider, also car-
ried upon the post and provided with exca-
vating means, a motor upon the fixed truss,

: =

and means at or near the circumference of the
spider for driving it by the motor.. ,

3. In an excavating apparatus, the combi-
nation with the anchored truss carrying a mo-
tor and a spider consisting of radial arms car-
rying plows and a circumferential gear, of
gearing interposed between the anchored
truss and the spider; whereby the latter may

-be rotated by power applied at or near its eir-

cumference. :

4. In an excavating apparatus, the combi-
nation of the transverse beam or truss with a
center post.carrying an anchored beam and a
rotating spider, and means for driving the
spider at or near its circumference ; with gear-
ing upon the transverse beam or truss co6p-

70
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erating with racks upon the post to raise the .

apparatus out of the tank, and a worm-gear
for lowering it thereinto at desired times.

5. In an excavating apparatus, the ¢combi-
nation with the anchored beam or truss, car-
ried upon a central post, of a spider also car-
ried upon the post, and driving connections
between the two, at or near the circumfer-
ence of the spider; and plows carried upon
the arms of the spider, the plows upon any
arm not tracking with those upon the next
arm in advance. - - .

6. In an excavating apparatus, the combi--
nation with the anchored beam or.truss, of
the spider, means for driving the spider, such
means carried upon the anchored beam or
truss, and plows carried upon the arms of the
spider; the plows upon one arm taking up the
material where those upon the arm in ad-
vance left it, and advancing it by a definite
amount toward a discharge-opening, and

85v
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leaving it in the track of the plow next suc-

ceeding. .
7. In an excavating apparatus, the combi-
hation of the tank with the rotary excavating
device carrying the excavated material to a
discharge-opening, 'and a drill arranged to
clear the opening at desired times, asdescribed
and for the purpose set forth.
"~ 8. The combination, with the transverse
beam or truss, of a second beam or truss car-
ried thereby and having vertical movement,
guides for the vertical movement of the beam
or truss, an excavating device having hori-
zontal movements relative to the second
beam or truss, with means for driving the ex-
cavator whereby the second beam or truss is
free to move vertically and is anchored
against horizontal motion. '

9. The combination, with the transverse
beam or truss, of a second beam or truss car-
ried thereby, such second beam or truss car-

‘rying a rotary excavator and having vertical

movement, with guides for such vertical
movement; andsecuring devicesforfastening
the beam or-truss to the guides arranged to

-permit free vertical mevement, and to anchor

the beam or truss against revolution or other’
horizontal movement. ‘ -
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10. The combination, with a tramsverse
beam or truss, of a central post carrying a
second beam or truss, with means upon the
first, truss for raising or lowering theé central
post; guides forsuch vertical movement, such
guides preventing radial or horizontal move-
ment of the truss; a spider journaled. upon

_the central post and carrying plows, a motor

upon the anchored beam or truss, and (%ear—.
ing interposed between the motor and

- spider. -

the |
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In witness whereof we have hereunto set
our names in the presence of two witnesses.

JOSEPH E. KENNEDY.
FRANCIS J. HOBSON.

Witnesses as to Kennedy:
M. A. NELSON,
Axrra BUrke.

Witnesses as to Hobson:

" P. S. Suiax,
Luis' CALDERON.



