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To all whom it may concerr:

Beit knownthatl,Gustave A. OVERSTROM,
a citizen of the United States, residing at Ana-
conda, in the county ot Deerlodge and State of
Montana, have invented a new and useful Ac-
tuating Mechanism for Concentrating-Tables,
of which the following 1s a specification.

This invention relates to actuating mech-
anism for concentrating-tables.

The object of the invention 1s to prowde a
construction and arrangement of actuating
mechanism for concentrating-tab]es which are

simple and efficient.

A turther object of the invention is to pro-
vide an actuating mechanism for concentrat-
ing-tables wherein the movement of the table
in one direction consumes less time than its
movement in the opposite direction.

A further object of the invention is to pro-
vide an actuating mechanism for concentrat-
ing-tables wherein the stroke or extent of
movement of the table may be varied.

Other objects of the invention will appear
more fully hereinatter.

" The invention consists, substantially, in the
construction, combination, location, and ar-
rangement, of parts, all as will be more tully
hereinafter set forth, as shown in the accom-
panying drawings, and finally pointed out in
the appended claims.

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure lisaview in plan of
a concentrating - ta,ble and actuating mech-
anism theretor embodying the prmc1ples of
my invention. Fig. 2 is a sectional View of

- the same on the hne 22, Fig. 1, looking in the

- direction of the arrows.

40

TOWS.

Fw‘ 3 is a top plan
view of the table-actuating mechanism' Kigp.
4 is a vertical sectlon of the same on the lme
4 4. Fig. 3,looking in the direction of the ar-

showing a displaced position of the parts.
Fig. 6 is a rear elevation, looking from the
lett-hand side of Kig. 3. Flﬂ‘ 7 isa detached
detail view of the “table - actuating pitman.
Fig. 8 is a detached detail view, in bottom
plan, of the pitman shown in Fw 7. Fig. 9

Flﬂ' 5 is a view similar to Fig. 4,

is a detached detail view, in rear elevation, of
one of the adjustable bearing-blocks. Fig. 10
is a top plan view of the same. Fig. 11 1san
end view of the same. Fig. 12 is a diagram
illustrating the motion and operation of the

~apparatus.

The same part1s desw‘nated by the sameref-
erence-sign wherever it occurs throucrhout the

several views.
In the operation ot separa,tmo* mineral from

ore it is the usual custom to crush the ore to
a desirable degree of fineness and then to de-
liver the crushed ore upon a table or other
machine for separating the mineral from the
ognoue, silica, or barren rock. If desired,
after the ore is crushed it may be subjected
to hydraulic or other sizers, by which it is sep-
arated or divided according to the size of the
particles. |

The present invention relates to a machine
or table for thus separating and concentrating

| the crushed ore, and particularly to the actu-

ating mechamsm whereby reciprocatory
movements are imparted to the table. The
effect of the reciprocatory movements 1m-

parted to the table is to tend to cause the par-

ticles of mineral, gangue, silica, rock, and the
like to progress or move along the table in
the direction of the reciprocatory movements
therecof. Wash-water is supplied along one
edoe of the table in a direction to flow trans-
versely across the line of reciprocatory move-
ment, thus providing a component of forces
through the resultant of which the desired

-separation of the mineral from the gangue,

rock, silica, or the like and the concentration
of the mineral 1s effected. The mineral por-
tion of the ore being heavier will readily
oravitate to the bottom of the mass of ore sup-
plied upon the surface ot the table during the
operation thereof, while -the silica, barren

‘rock, gangue, or the like, being larger as well

as lw'hter remains upon the upper surface ot

| the mass and hence 1s more 1ea,dllv washed

or carried away by the wash-water in a line

| transverse to the line of reciprocatory move-

ment of the table, while the heavier particles
of mineral are progressed along the table in
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the direction of the reciprocatory movements
thereof. It is customary in the construction
of concentrating-tables to provide rifies upon
the upper surface of the table to aid in effect-

1ng the desired separation and concentration,
and various constructions and arrangements

of riffles have been proposed and employed
practically; but inasmuch as the present in-
vention does not relate to the construction or
arrangement of the riffles T have not deemed
1t necessary to show or to describe any ar-
rangement of riffle in this application, and
therefore so far as the present invention is
concerned any suitable or desirable arrange-
ment ot rifiles may be employed. The recip-
rocatory movements of the table play an ex-
ceedingly important partin the separating and

concentrating work by reason of the different

coeflicient of inertia of the particles of min-
eral as compared with the coefficient of iner-
tia of the lighter rock, silica, dirt, or the like.
Therefore a mechanism which will impartsuch
areciprocatory movement to the table as will
enable the heavier particles of mineral to move
taster in the direction of reciprocatory move-
ment than the speed at which the lighter and
larger particles of silica, rock, and the like
moveinthe same direction will secure the best
results of concentration and separation, be-
cause thereby the lighter particles of silica,
rock, and the like will be subjected fora longer
period of time to the action of the transversely-
moving wash-water, and hence such parti-
cles of silica, rock, and the like will be sepa-
rated from the mineral and will be carried
by the wash-water over one of the sides or
edges of the table in a line transverse or in-
clined with respect to the line of reciprocations
of the table, while the mineral will be pro-
gressed over the extreme end of the table.
Therefore a mechanism which will start the
table from its rear limit of reciprocation for-
wardly at a comparatively slow speed and then
rapidly increase that speed to practically the
end of its forward stroke and then just as
quickly begin the receding return movement,

which return movement gradually decreases |

in speed until it again attains its extreme rear-
ward limit, will effect the best results, and
where the time consumed in making the for-
ward stroke is less than the time consumed in

-making the return or rear stroke of the table

the greatest possible advantage is secured
from the differences in the coefficients of in-
ertia of the mineral and rock, silica, dirt, and
the like and a more thorough separation and
concentration of the mineral is effected. My
present invention is designed to embody these
principles, and I will now describe a construc-
tion which I have found particularly advan-
tageous 1n securing the desired objects. |
Reterence-sign A designates the table. As
shown, this table is of quadrangular shape,
with the sides or edges thereof parallel to
each other and with the ends parallel to each

Y68,785

other, but inclined with respect to the sides
or edges, reference-signs B, C, E, and D des-

1gnating the four corners of the table. The
ore 1s delivered upon the table adjacent to the
corner D, and wash-water is supplied along
the edge D B and in a direction of flow trans-
versely across the table toward the edge E C
thereotf. Reciprocatory movements are im-
parted to the table about on the diagonal line
of the corners K B, and consequently from
the foregoing description and as will be more
fully hereinafter explained the rock, silica,
dirt, gangue, and the like will be discharged
from the table over the edge E C, while the
mineral concentrates will be discharged or de-
livered from the table over the end B C.

Of course it 18 to be understood that the
present invention does not reside especially in
the construction and arrangement of the table,
and hence such construction and arrangement
may be varied or altered throughout wide
limits without departure from the spirit or
scope of my present invention, which refers
particularly to the operating mechanism by
which the reciprocatory movements are im-
parted to the table. I have found in practice,
however, that remarkably good results are se-

cured from a table constructed and arranged

in the manner above set forth in connection
with the actuating mechanism, which I will
now describe.

Reference-sign F designates a foundation
or framing upon which table A is supported.
Mounted upon the foundation-framing are
bearing-blocks (x;, H, and J, throueh which
reciprocates a rod or pipe X. Intermediate
the bearing-blocks H said pipeis suitably con-
nected in any convenient manner, as indicated
at L, to the bottom of the table A, whereby
when reciprocatory movements are imparted
to the rod or pipe K said movements effect
similar movements of the table. If desired,
supports M may be carried by the rod or pipe
K adjacent to the bearing-blocks G and J,
upon which the table A may rest. Mounted
upon the rod or pipe K is a spring N, said
spring being interposed between one of the
bearing-blocks J and a collar or washer O
upon pipe or rod K. The tension of said
spring 1s constantly exerted in a direction to
maintain said rod or pipe in one limit of its
movement.
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- To the end of pipe or rod K is connected -

a flexible or spring bar P, said bar being pro-
vided with a hook Q at the rear end there-
of, through which the desired reciprocatory
movements are imparted to the rod or pipe K
and the table. |

Reference-sign A’ designates a casting or
framework suitably mounted upon the sills of
foundation-frame F and having journal-bear-
ings B, in whichis journaled theshaft C'. Said
shaft may be rotated in any suitable or con-
venlent manner—as, for instance, by means

of belt connections to pulleys D'—from any
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“eonvenient source of power, one of said pul-

leys being fast and the other loose, in the
usual manner. Between the bearings B’ the

centricity of about three-eighths of an inch,

~ more or less, thereby imparting a stroke or

10

throw of three-fourths of an inch.
K’ designates a pitman-casting having a hol-
lowed-out seat F' arranged to fit the crank

portion G (see Fig. 4) of shatt C', said pit-

~-man-casting being secured to the crank by

20

. s

.means of a cap H'.
-man-casting K’ is provided with a hook-shaped |

At 1ts; lower-end the pit-

portion.dJ’, having a- hollowed-out seat K’ on

the under surface thereof, as shown in dotted

lines in Fig. 7 and in full lines in Fig. 8, said
seat adapted to receive the hooh Q of bar or
flexible connection P. |

LM’ designate nhat I shall term ° bea,r—- ':

ing-blocks.” These bearing-blocks are iden-

slot in pitman- castmﬂ’ E', and is held in any

~ desired position of adjus,t_ment lengthwise of

3°

35

s&id-pjtman—c&sbino by means of a Washer O
and-set-screw P’.

curved portions of a rocker-block R'. “The
bearing-block: M’ is mounted for vertical ad-
justment in a slot 1n a bracket S', formed in
the frame-casting A’, and-1s held in adjusted

. position by washer O and screw P’ in-the

4.0

same manner as above described with refer-

ence to bearing-block L/, and the blocks L/
M’ are so relatively arranged that the seats
or depressions therein which - receive- - the

rocker-block R’ face each other, said rocker-

45

. as clearly shown inthe drawings.

55

- when longitudinal movement i1s imparted to

60

block being placed therebetween and provided
with curved surfaces struck from- different
centers, but of equal radius, adaptéd to be re-
ceived in the bearing-seats of blocks L' M/,
The ver-
tical adjustment of the be&rmﬁ'—blocks L/ M
may be effected by means of screw-rods A%
tapped through convenient parts of the frame-
casting A’ and pitman K. The rocker-block
R’ and the bearing- blocks therefor are ar-
ranged between the hook portion J’ of ‘the
pitman-casting K’ and the crank G, and by
reason of such interposition and arrangement
of the rocker-block R’ it will be seen that

the pitman when the crank-shaft C’ is rotated
an oscillation i1s also imparted to the pitman,

- the bearing-surface of-the rocker-block form-
Ing a movable fulerum for said pitman, and

consequently the hook J’ will describe an or-

bital movement, and the arrangement is such
that a line drawn through the center of

crank &' to the point of connection of hooks

A g E

The bearing-blocks I/ M’
‘are provided with seats or recesses (indicated

in dotted lines at Q', Figs. 9, 10, and 11) |
“adapted to. receive and to torm a bem ing for

"circle from which the bearing - surface of
rocker-block R’ 1s deseribed,
| against or in the seat of bearing-block L/.
shaft 1s provided with a crank having an ec- |

- Referring now to the motion diagram of

Fig. 12, the point A° designates the center of
“the rocking surface of R’, which bears against
-the seat formed inthe bearing-block M.
“designates the corresponding point of the por-
tion of the rocker which bears in the seat in
bearing-block L. .
“connection of hooks @ and J".

e

C’ designates the point of
D? designates
the crank; G, the circle.

path of: rotation of the shaft (', and the lines

| F3 designate the line of motion to be imparted
| to - the “table.

TRotation is imparted to the
shatt in the direction indicated by the arrow
111 Fig. 12. Suppoqe now the points «, b, c,

which bears

K° designates the

70

75

80

dy e fa g, N, vy 75 Ky Ly o, n, 0y aDd P desw*- .

nate Slxteen equal divisions ot the circle E°.

s Then the corresponding positions of the point
‘tical-in construction, and the specific details of |

construction thereot are shown in Figs. 9, 10,

and 11: The bearing-block L' is prowded with
an extension N ar ra,ncred to project through |

of ¢onnection of the pltman with hook Q Wlll
be deswnated by pomts /. "c a,d, g,

I', m', n', .0, and P An exami-
Il&thIl ot thls diaﬂ'mm will show that the

parts-are in the positions occupied thereby
. when the table isat its extreme rearward lmit
“When the shaft '’ rotates.

of movement. _ _
from these positions through one-sixteenth of

.pltman to the hook Q will travel from the
point ¢’ to the point §’, and when the shatt C’

travels the next smteenth of 1its rotatlon the

' point C*>will travel to the point ¢, and so on
‘unti] the point C* reaches the pomt L', which =
will be the position thereof when the table i 18
1n it$ extreme forward movement.
“position the crank D? will occupy a position

In that

on the radius 7, thereafter the point C* will
begin its return movement, and durmcr the

| next succeeding sixteenth of the revo]utlon of
shaft:C"-the point C? will tr avel from 7' to ¢,

and soon“to g, &, U, m, 1
to the initial or St&I‘tlI]O‘ pomt a, these several

0 and »’ back:

points-indicating the positions at each one-
sixteenth of the rotation of shatt C'. - It will
be seen "th'at the distances between the points
o', p,a, and b’ are comparatwely short, and

Q0

“its revolution, the point of connection of the

95

10O

If""S

LIO

from O to d..to'd  to ¢, and to £ said dis-

;tances are gr adually incr easing, and from /"
to¢’ and: thence to %' ¢ the distance is very
‘slight, and“from «' the dlstance between the
=. pomts iricréases to the point o' quite rapld]y,

and thence decreases on to the point ¢'. It
will also be seen that during the return'move-

‘ment of the:table—that 1 Is, “while the pomt C?
s traveling from point A’ to the point ¢', being

the extreme limits thereof—-the shaft D‘ Wlll

havetraveléd through nine-sixteenths of its ro-
.- tELthIl while during rthe travel of point C* from
d' to % shatt travels through only seven-
‘sixteenths of its complete revolutmn
“sequently less time is consurhed in the for-
ward movement of ‘the table than in the re-
turn movement, and this, as above described,

Clon-

65 ( and J' will pass through the center of the | is a most desirable feature of my invention.
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Of course it will be understood that the point |

B’ will rock about the point A®, and the points
D?, B®, and C* are constantly maintained in

lme mth each other. Variationsin the stroke |

may be secured by adjusting the points B3
and A’ with reference to each other or to-
gether, and this adjustment is secured in the
machine by means of the screw-rods A®
through which the bea,l ing-blocks I/ M’ are
admsted

KFrom a consxderatlon of the foregoing de-
scription 1t will be seen that the table in start-
ing up from its rear limit of movement moves

forward movement rapidly toward the for-
ward limit of its movement, and without im-
parting too great a jerk 1t begins its return
movement, and the return movement Increases
in speed rapidly until the table again nears
the rearward limit of its movement, when it
slows down.
table exerts a most advantageous effect upon
the mineral to advance or progress the same

1n.the line of reciprocation or movement of |
the table, and during the rapid forward move-

ment of the table the lighter silica, rock,

gangue, and the like are left behind, while the

heavier particles of the mineral are carried
forward with the table, and on the return
movement of the table the inertia or momen-

tum of the heavier particles of mineral will

cause the mineral to remain in its advanced

rock, gangue, and the like will be carried
back with the table, and consequently a most
efficient separation and concentration is ef-

fected, the lighter particles of rock, silica,

and the like bemo‘ retarded and held baclx and
subjected to the “action of the transversely-

moving wash-water, whilethe heavier mineral

1s being constantly progressed or advanced
and eventually being delivered over the front
end of the table,. Whlle the silica, gangue, rock,

and the like are eventually delivered over the |

edge E C of the table.

The tunction of spring N is to constantly
maintain engaging relation between the hooks
Q and J during the operation of the apparatus
and to take up any lost motion.

Concentrating-tables constructed in accord-
ance with the foregoing principles I have
found to be exceedingly satisfactory and effi-

clent In practical operation and to effect a

most thorough and complete separation and
concentration.

Many variations and changesin thedetails of
construction and arrangement would readily
suggest themselves to persons skilled. in the
art and still fall within the spirit and scope of
my invention.
be limited or restricted to the exact details of
construction shown and described; but,

Having now set forth the object and nature

This motion impar ted to the |

I do not desire, therefore, to

768,785

ing the principles thereof, what I claim as
new and useful and of my own invention, and
desire to secure by Letters Patent, is—

1. In an actuating mechanism of the char-
acter described, the combination with a drive-

shaft having a crank, a pitman journaled at

one end uponsaid crank, connections between
the free end of said pitman and the part to be
actuated, and a rocker pivotally mounted and
forming a movable fulerum for said pitman
at a point between its journal-bearing and the
free end thereof, as and for the purpose set

forth.
forward gradually and then increases its |

2. In an actuating mechanism of the char-

“acter described, the combination with a drive-

shaft having a crank, a pitman journaled at

~one end upon said erank, connections between

the free end of said pitman and the part tobe

actuated, a bearing-bloek mounted upon said
pitman between said connection and said

crank, and a pivotally-mounted roeker ar-

rano*ed to engage said bearmﬁ'-block: as and

for the purpose set forth.
3. T'he combination of a drive-shaft having

‘a crank, a pitman journaled thereon, connec-
tions between the free end of said pitman and
the part tobe actuated, a. bearing-block ad-

justably mounted upon said pitman between

‘sald connections and crank, and a pivotally-
‘mounted rocker arranged to pivotally engage
- said bearing-block, as and for the purpose set;
forth.

position, but the lighter particles of silica, |

4. The combination of a drive-shaft havmo'

‘a crank, a pitman jeurnaled at ore end upon

said crank connections between the free end
of said pitman and the part to be actuated, a

bearing-block mounted upon said pitman be-
tween sald connections and crank, a cooperat-
‘Ing stationary bearing-block and a rocker in-
terposed between said bearing-blocks.and ar-

ranged to pivotally engage the same and form
a movable fulerum for said pltman as and for
the purpose set forth. -

5. The combination of a drive-shaft having

‘a crank, a pitman journaled at one end upon

sald crank, connections between: the free end

of said pitman and the part to be actuated,
‘said pitman being longitudinally slotted be-
tween the ends thereof, a bearing-block ad-
justably mounted in the slot in said pitman
between sald conneections and said crank, and
‘a rocker pivotally mounted and arranged to
‘engage said bearing-block, as and for the pur-
pose set forth.

6. The combination of a drive-shaft having
a crank, a pitman journaled at one end upon

sald crank, flexible connections between the
free end of said: pitman: and the part to be ac-

tuated, and a pivotally - mounted rocker ar-

‘ranged to form a movable fulerum for said

pitman at a point between the free end of said

pitman and said crank, asand for the purpose
‘set forth.
of my Invention and a construction embody- |

7. In:an actuating mechanism of the char-
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acter described,the combination with a casting
or framework having bearings, a shaft jour-
naled in said bearings and provided with a
crank portion, a bracket carried by said frame-
work, a bearing - block mounted upon said
bracket, a pitman journaled at one end upon
the cranked portion of said shaft, connections
between the free end of said pitman and the

- part to be actuated, and a rocker journaled in

10

sald bearing - block and arranged to engage
sald pitman at a point between its free end

~and 1ts bearing upon the cranked portion of

20

25

30

35

said shaft, as and for the purpose set forth.
8. In an actuating mechanism of the char-

acter described, a framework having journal-

bearings, a shaft journaled in said bearings

and provided with a crank, a pitman journaled

at one end upon said crank, a bracket formed
on said framework, a bearing-block adjustably
mounted uponsaid bracket, arocker journaled
1n sald bearing-block and arranged to form a
rocking fulerum for said pitman, and connec-
tions between the free end of smd pitman and
the part to be actuated, said rocking fulerum
being arranged between said connections and
the crank, as and for the purpose set forth.
9. In an actuating mechanism of the char-
acter described, a framework including a lon-

gitudinally-slotted bracket, a shaft journaled

in said framework and provided with a crank,
a pitman journaled at one end upon the crank
of said shaft, a bearing-block provided with
an extension arranged to be adjustably re-
ceived in the slot in said bracket, an adjust-
ing-screw for adjusting said bearing-block
upon sald bracket, connections between the
free end of said pitman and the part to be ac-

tuated, and a rocker journaled in said bear-

{0

45

60

ing-block and arranged to form a movable
fulerum for said pitman at a point between
said connections and the pitman-actuating
crank, as and for the purpose set forth.

10. Inan actuating mechanism of the char-
acter ‘described, a framework, a crank-shaft
journaled therein, a pitman journaled at one
end upon the crank of said shaft, connections
between the free end of said pitman and the
part to be actuated, bearing - blocks respec-
tively mounted upon said framework and said
pitman, the pitman bearing-block being be-
tween sald connections and cerank,and arocker
interposed between said bearing-blocks, as
and for the purpose set forth. -

11. In an actuating mechanism of the char-
acter deseribed, a framework, having journal-
bearings, a shaft journaled 1n said bearings
and provided with a crank, a pitman jour-
naled at one end upon said crank, connections
between the free end of said pitman and the

part to be actuated, bearing-blocks respec-

tively mounted upon said pitman and said
framework, the pitman bearing-block being
arranged between sald connections and crank,
a rocker interposed between and journaled in

5

sald bearing-blocks, and means for adjusting

sald bearing-blocks, as and for the purpose

set forth.

12. Inan actuatmﬂ* mechanism of the char-
acter described, the combmamon of a drive-
shaft having a crank, a pitman - journaled at

one end upon sald crank, said pitman pro-

vided with a hook at the free end thereof.,
connections between said hook and the part
to be actuated, a pivotally-mounted rocker
arranged to form a movable fulerum for said
pitman at a point between said hook and the
journal - bearing of said pitman upon said

crank, and means for constantly maintaining

the engagement between said hook and con-
nections, as and for the pur pose set forth.

13. The combination of adrive-shaft having
a crank, a pitman journaled at one end upon
said crank and provided with a hook at the
free end thereof, connections between said
hook and the part to be actuated, a pivotally-
mounted rocker arranged to form a movable

fulerum for said pitman at a point between

sald crank and hook, and a spring arranged to
constantly maintain engaging relation be-
tween sald connections and hook as and f01
the purpose set forth.

14. In anactuating mechanism of the char-
acter described, a framework having journal-

bearings, a shaft journaled in said bearings

and provided with a crank, a pitman journaled
at one end upon the crank of said shaft, said
pitman being longitudinally slotted, connec-
tions between the free end of said pitman and
the part to be actuated, a slotted bracket
formed on-said framework, bearing-blocks
having seats and respectively mounted for ad-
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justment in the slots in said pitman and

bracket, the seats of said bearing-blocks being
presented toward each other, and the pitman
bearing-block being located between the free
end of said pitman and its journal-bearing
upon said crank, and a rocker having curved

surtaces arranged to be received in said seats

respectively, as and for the purpose set forth.

15. In an actuating mechanism of the char-
acter described, a framework a crank-shaft
journaled therem a pltman Journa,led at one

end upon the crank-shaf-t, connections between
‘the free end of said pitman and the part to

be actuated, a bearing-block mounted on said
pitman at a point between said connections
and crank, said block provided with a seat, a
cooperating bearing-block mounted upon said
framework and also provided with a seat, said
seats being presented toward each other, a

rocker having curved surfaces respectively

arranged to be received 1n said seats, and

means for actuating said bearing-blocks, as

and for the purpose set forth.

16. In an actuating mechanism of the char-
acter described, the combination with a drive-
shaft having a crank, and a pitman connected

to saild crank, of a concentrating-table, a rod
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connected to said table, bearings through | In witness whereof I have hereunto set my

which said rod reciprocates, connections be- | hand, this 2d day of July, 1901, in the pres- 10
tween said rod and said pitman, and a swing- | ence of the subscribing witnesses.

ing fulerum for the pitman, said fulerum ar- \ A

5 ranged to form a bearing for.sald pitman at GUSTAVE A. OVERSTROM.
a point intermediate the actuating-crank and Witnesses:
the point of connection of the rod to said pit- Cras. H. SEEM,

man, for the purpose set forth. - S. K. DARBY.
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