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- Applmetmn ﬁled May z, 1899 Serial No. 715 388,

(No model.)

To all whom it may concern: |
Be it known that I, HERBERT H. ORAMER

of Colomdo have invented certain new and
useful Implovemenbs in Ore- Coneentletms,
and I do hereby declare the following to be a

full, elear, and exact description of the in-

ventlen such as will enable others skilled in
the art te which it a,ppeltems to m&ke end
use the same. :

This invention contemplates ertein new
and useful 1mprovemenns in. ore- coneentm-
tors. - |

‘T'he obJects of the invention are,
provide an improved form of coneentmtmg-

)

table capable of being set at any desired
pitch; secondly, to insure the complete sep-

aration of all mmerals having different spe- | end this shaft rests on ball- bearings a® within

boxing a’, said boxing having trunnions o',
-whlch fit in grooves of a base-plate a'®.

cifie gravity by centrifugal memon coupled
with gravitation, and, thirdly, to provide
~driving mechanism eepeble of extensive ad-

;]ustment for regulating the operation of the

. -coneentlatmmtebles

_3,':,

35

- and other parts broken away. Fig. 5 shows

40

~driving meehemsm the same being in side

of Lhe tromhs for the tellmﬂs.

The mvenmon will be her emeftel fully set

.'forth and permeulelly pemted out in the

claims,

-~ In the aeeompenymg drawings, Figure 1is
- a side elevation with parts of the framework
- omitted, two of the concentrating-tables be-
Flﬂ' 2 is.an en--

ing showu In cross-section.
l?u ged detail view showing the eonneetlon be-

tween the driving meehamem and the table-
shaft.

Kig. 318 a plan viewof one of the ta-
bles. Fig. 4 is a similar view showing the
flflmewml{ of the table with parts omltted

in different views the beermﬂ‘-plate for the
table-shaft.

Fig. 7 shows plan and side
views and a detail of the shaft-arm to which
the operating mechanism is connected. Fig.
8 is
epeed - regulating mechanism.
plan view of one of these parts.
similar view of another part.

two plan views and one edge view of the
riffles. Fig. 12 shows a modlﬁcamon of the

BFig. 9 is
Fio' 10'is'a

el(,vmlon Fig. 13 is .an end view thereof.
Figs. 14 and lo ehow a mediﬁed arrangement

Flﬂ'

rst to

Fig. 6 is a sectional view show-
ing the boxing and bearing for the lower end |

of the shaft. | a llp dx.

a vertical sectional view of part of bhe

Fig. 11 shows
inner rib d'.

16 IS a

a 'secblonel view showing the rlﬁles on one OE
| the tables. ' -

Referring to the dmwmgs A designates a - 55

‘main frame, a portion only of which i is shown;

a, a vertically-disposed shaft, and ¢’ a bexunrr
for the upper end of said shef‘r. said boxmcr

‘beingadjustable longitudinally on a cross- lber :

a® of frame A by means of a lever ¢® and a
pitman a*.

a slotted curved bar a8 pro-
Jeenmo' outwa,rdly from the frame. By mov-
ing this lever in the direction of the arrow w
the shaft a may be moved out of a perpen-

dicular to the base of frame A and held at

the desired piteh or inclination, At its lower

The bexmg i1s held by bolts af,
| passed through slots af in eachenid. The le-

ver may be held at any point by a set-screw
| @' working in

'A"

6e' |
b5

70

collar a'*on sha,ft a and a covering ¢'%, of ean- .

vas or the like, secured thereto surmund the
boxing, pleventmﬂ' mud, dlrty watex and
other substances from enbermﬂ*

B designates a series of tables I have

shown but three, although any desired num-
ber may be employed Ee,eh table is in eir-
cular form and being fixedly mounted upon
shaft ¢ may be set at any desired pitch by the
It is
made up of a central hub d’, keyed on theshaft,
‘aseries of spider-likearms b to which strelght

adjustment of the position of the shaft.

or curved bars b® may be secured and a se-
ries of tapered bars b?, secured upon the bars
b°. Upon the bars b* is secured the cover C,
which is formed at its outer edge with a raised
concentrie rib d, and around its central open-
ing is a second eoneentrlc rib d’, the latter be-

ing of hooked form-—that i is, it ] IS formed with
This lip over ldpb the outer wall of
a circular trough d?, surrounding the shafi
_ The rib d' is of
less height than the outer rib d, so that even

and secured to the hub b'.
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when the tables are set at a plteh the upper .
edgeof rib d at the lowerside of the table will
be on a plane above the upper edge of the

‘the table-cover form a circular passage-way
through which the ore is designed to travel—
that is, in the reciprocating rotary motionim-
parted to the table the ore is caused to travel
The cover C may

DhI ough this passage-way.

These lnner and outer I‘le of

I00
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ness.

2

be made of rubber or of lead or any other
suitable material. Rubber is more lasting
and better adapted for coarse material; but
lead is preferable in some instances, since 1t
has a greater affinity for slimes of great fine-
Each table has a segmental portion
omitted to form an opening extending trans-
versely through the passage-way and through
both the inner and outer ribs. At the side 2
of this opening the ores are received—thatis,

“deposited on the table—while at the other side

3 of this opening they are discharged free of
the tailings. The inner and outer ribs d and
d' are connected at the receiving end 2 by a
transverse rib e. To the discharge end 3 1s

secured an apron 4, which extends into a
launder 5, by which the concentrates are car-

ried off. Adjacent the rib ¢ are two. buttons

¢’ or other suitable devices, with which are

designed to engage straps €? €2 of riffles E K.

Each of these riffles is composed of flexible:

- material, such as canvas or rubber, curved
“so0 as to fit between the ribs of the table-cover,
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ment,

the ore is not too finely ground.

and a series of transverse diagonally-ar-

ranged strips e of rubber, leather, or wood,
those of the riffle B being faced upwardly

and those of the riffle ' downwardly. The

latter are located intermediate the strips of
the riffle E. The riffle B is shorterin length
than the riffle K—that is, it does not extend
to the rib e, leaving a portion of the lower

riffle exposed at the receiving end of the table.

The ore to be treated is thus placed on the
riffie £, and through the variant rotary mo-
tion of the table such ores are caused to travel
between the two riffles, the riffle-strips serv-
ing to force the ore toward the outer rib d.
Theseriffle-stripsare arranged tangentially—
that is, with their inner ends closer together

than their outer ends—so as to aid in forcing

the oresin the direction stated. Theyextend
around the table only a short distance—that

is, they terminate at what in praectice i1s the

lower side of the table when the latter is
piteched. The riffies are not always used to-
cether,as different oresrequire different treat-
Forinstance, when ore contains clay
or talec and is gummy or sticky more wash-
ing is required to clean the mineral. Insuch
case the two riffles will act advantageously if

centrating of slimes, sometimes exceedingly

fine, the lower riffle E should be removed, so
that these minute particles may unite and be-

come visible in the form of a bright streak
on the table. The upper or inverted rifile

causes the floating particles to be forced down -

without disturbing the bright streak, which
if broken will result in thousands of these
small particles floating away, especially if the

disturbance is near where the waste is dis-

charged. | - |
From the circular trough d* of the several
tables—that i1s, those above the lowermost

table-—extends a hose F, by which the tail-

ings from one trough are conveyed to the next

lower table, being emptied onto the latter be- |

In the con-
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tween the two riffles. Each hose is held in
proper position by being adjustably secured
to an arm f, attached at its inner end to
shaft a. |

G designates a water-supply pipe having a
series of lateral branches g, each provided
with a valve ¢* and a series of perforations
for supplying water for washing the tailings
from the minerals on all the tables.

H designates a stationary bed-plate mount-
ed on the base of frame A, and /i a bracket
adjustable on the bed-plate by means of a
screw-rod 712. The clamp-bar /% held by bolt
L4, will firmly hold this bracket at any point
to which adjusted. Mounted in bearings in

bracket % is a main operating-shaft /% hav-

ing fast and loose pulleys 27 and a beveled
gear-pinion A%, which meshes with a beveled
gear-wheel 2, fast on the upper end of a sec-
ond operating-shaft mounted vertically in a
boxing 2’ of bracket i, and upon the lower

‘end of this shaft is a fly-wheel 2%, carrying a

crank-pin 2%, on which is secured one end ot
a pitman 2*. The other end of this pitman 1s

710
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held to a erank-pin %, carried by a disk 2% of |

a shaft 7%, fitted in a bearing ¢°® of frame H.

The shaft 4’ is on the same vertical line with

the second operating-shaft. The disk ¢’ is of
considerably less diameter than the fly-wheel
7. The shaft ¢’ carries at its lower end a disk

7, which fits within a counterbored recess of
|'a eircular head 7.

The disks 2% and j are
preferably formed integral with shaft+'. The
headj is adjustably secured todisky by means
of nutted bolts 7* passed downwardly through
vertical openings J in the headj’, adjacent
the counterbore, said bolts having upper
flanged heads which hug the disk 7. - These
bolts are prevented from turning when the
nuts are being tightened by their heads en-
gaging the peripheral flange of the head. DBy
loosening these boits 5* the head " may be axi-
ally adjusted cn the diskj. A crank-pin y°

| is adjustably secured to the under side of

head 7' by means of a bolt 7* passed through
a slot 7% in the head and centrally through
the crank-pin, being held by a nut and washer
4% on its lower end. This bolt has its head j°
fitted within an oblong recess s’ in the upper

| face of the head 5', and from the upper end

of the crank-pin projects a rib 7°, which ex-
tends into a recess 7’ in the under side of head
4',said rib taking all strain on the erank-pin.
By loosening the nut 7° the crank-pin may be
adjusted diametrically of the head ' and held
at any desired point, and this, together with
the adjustability of the head relative to the
disk %, enables me to procure any desired
adjustment, according to the length of the
stroke it is desired to impart to the several
concenfrating-tables. . o |

To the erank-pin 7% is secured one end of a
pitman K, the other end of which is in en-
gagement with a bolt £, mounted in the prong
end of a elip k', loosely held on an arm #%, ex-

95

ICO

105

110

115

120

125

130

tending at right angles from and carried by -

shafta. To a pin k%, depending from arm /7,




-_ opposrre direction to the pltmdn K. Thisrod
k* is passed through a plate &° held by hori-

666,603

is secured one end of a rod %t extended in

'_,'_zontally disposed bolts %S, extended through

j 1in the spring.

IO

one of the pt)sts of flame A A spring i en-

nutk and a Wclbh@l k?, hmrmﬂ a ﬂfwﬂe httmu
The tenswn of the spring is
regulated by the nuts £ on the ends of the
bolts %%, the spring bearing at one end against
the plate k°. Theobject of this special mech-
anism 1is to give to the several ore-tables a
rotary motion which will be differential in its

- character—that is, it will cause the table to

15

start slowly, the Speed increasing until the

~end of thestrokeisr eached. Then the stroke

20

‘is reversed suddenly, and the speed is grad- -
~nally decreased on the return stroke. |
‘spring-held rod /* assists in this motion be-

ing obtained. When the pitman K is mov-

~ing in the direction to allow of the increase

30

35

40

55

6o

~ the lcvel as.

the topmost table at the receiving end 2.
both riffles are used,the supply is pl.:teed upou
| le H; butif |
-only the upper riffie. is. empl{}y(,d the clepomb
5 is made directly on the table-cover at the re- |
~ ceiving end.

in the motion of the tables, the spring pre-

viously compressed during the slow 11101:1011 s
‘released and exerts a pullm

arm k.

man &t certain points in the revolution of

~ these disks, a fast and slow motion will be

1mparted to the shaft of the disk 2%, the speed
of rotation of the horizontal and vertical op-
erating-shafts remaining wuniform. '
ray there is no jar-on Lhe ﬂ'edrmn betweené
“the two operating-shafts. ._
In Fig. 12 I have shown a slightly- modlﬁed
Instead of the
gearing between the two operating-shafts I.
may emplov a belt or rope pulley L, mounted
on the upper end of the opemtlnw—bhdft car-:
In this form I have shown
the crank-pin.l', which is connected by the:
~ pitman [ to the erank- pin [ of the disk I, as’|
being secured to a head IX, which is &djllbt- |
ctbly connected to a disk /* b} nutted bolts [,
substantially after the form before deseribed,
the bolts, however, being inverted. Upon the
shaft of the disk 75 is mounted an eccentric 8,

form of dllVl]lU‘ mechanism.

rying the disk /.

which is adjustable on a disk I? by bolts [? ¢ and
18 provided with a rib {°, which fltb in a re-

cess in the disk 77, thereby placing the strain
on said rib and removing 113 from the ad,]uste

ing-bolts.

I‘he Opela,tlon is as follow,s "The tttble% are.
given the proper inclination by moving their
shaft out of a truly-perpendicular lme and.
holding it at the desired point by securing
At the same timeor pr&ku&,ly
- the driving mechanism is deHSth 80 as to
secure the proper variant speed in the rota-
tion or partial rotation of the several tables.

Next the pulp or finely-crushed oreis fed onto

the exposed end ot the lower ri

At the same time the proper

,amount of wctfel 18 supphed to the beveml

| tables.
in-motion, the tables are first rotated in the
direction of the arrow y, Fig. 3, causing the
~ore to gradually workaround the circular ta-

several tables is variant and 1meg111ar

The

action on the:
The fly-wheel ¢* and disk 2° being of
different diameters and connected by the pit-

In this

table..

If

The operating machinery being set

ble to the discharge end 3 and be discharged

into the ldundcn 5. The motion given the

starting the tables are first moved slowly in

the duer*tlou of the arrow v, the speed in--
creasing until the end of the strokeis reached,
when the direction of the rotation is reversed .

suddenly and a gradually-decreased speed is

observed on the bach or return stroke to the
The sudden stopping or,
-mthel the sudden reversing of the movemnent

starting - point.

of the mbleb at theend of ed,ch forward stroke

causes the heavy mineral to move toward the
lower side of each table and also to pass tan-
gentially toward the outer rib of each table.
lhe three forces combined—-——to wit, th’e mo-

tation—eause the hea.mel par mcles of the ores

settle to the bottom of the table, fmmmﬂ‘ %

In

to become separated from the. tailings and.

75

30
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bed of mineral at or near the outer rib at the R

lower side of ecwh table.
flow over the i inner ribintothecirculartrough
d?. That which passesinto the trough of the

topmost table is conveyed through the hose

The failings will

95

F to the next table below, to be again run -

over, if necessary, and so on to the lowerm()bt
table. If, however, the ore does not require

| a second workmg, the hose of each trough is
In this
event; each table is separately supplied with

extended into one of the launders..

ore. . The inner and outer ribs d and d' be-

ing p1 oportioned as to their heights as be-
-fme stated, when the tables are given the

I00

105'.

proper ,pltch or inclination the water will

still cause the tailings to flow over the lip of

the inner rib, while the mineralsand all heavy

‘particles will by the rotary motion imparted
10 the tables be carried around the latter to
the raised side, where the water will wash the

110

lighter par tlc,les back toward the lower side

and the minerals will pass out through the
discharge end 3 into the launder. -
Instead of discharging the tailings at the

center of each table they may be w&shed over
the periphery of the tuble at the lowered side

into a thlth mounted independently of the

the table need not be of greater height than
the inner rib. In Fig. 14 T have shown a

trough M, located adecent to the periphery
~of the mble, S0 as- to receive
Kach trough is curved thmuﬂ'hout its length -
__concentneally with - the tdble and may be
slightly ‘inclined, so as to force the discharge
to pass out at oneend through a hose m.

The troughs for the several Bdb]eb are mount-

ed on bmcket&, m', secured to posts m2.

" If the riffles .:ue not emplm'ed each td.ble;_'
18 adJu.s.tefl axially on the shaft a, so.that the.
receivingend 2 will be moved mound a short;

,dlbtfmc,e from the highest point, thus Cd,llblllﬂ‘_— ._
_the ores; to mavel upwmd Defme movmw to

‘the tailings.

115 -

In this arrangement the outer rib of

120
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the lowered side. This may be explained in
connection with Fig. 14. Ordinarily the re-
ceiving end 2 is at the raised or higher side
of the table. By turning the latter axially
in the direction of the arrow, so as to locate
the receiving end 2 at the point 5, the ores
will in the reciprocal rotation of the tables
travel upward and thence downward and
again upward before being discharged.

The advantages of my invention are appar-
ent to those skilled in the art. It will be ob-

served that by giving to the circular tablesan |.
irregular I‘BGIpI’OG&[BlHD‘ rotary motion—that

is, 4 gradually—inereasin o motion—the heavy
ores will be readily separated from the finer
particles, which will be carried from the top-
most table to a lower or a series of lower ta-
bles to be again worked, if necessary, while

the heavier material is conveyed around each

table and dischargedintotheseverallaunders.

Changes may be made in the construction
of the machine without departing from the
scope of the invention.

I claim as my invention—

1. In an ore-concentrator, a table having a
segmental opening, a cire ulm passage e*{tend-
ing nearly entirely around such table with a
transverse opening between its ends over said
segmental opening, and having inner and
outer circularly-arranged ribs, means for tilt-
ing the table, a launder leading from heneath
said openings in the table and passage-way,
a trough concentric with the table in Juxta-
position to one of its ribs, for receiving the
tailings from the passage-way, and means for

reciprocally rotating the table, substantially

as set forth. |

2. In an ore-concentrator, a table having a
segmental opening therein,a circular passage-
way extending nearly entirely around such
table with a transverse opening between 1ts
ends over said segmental opening, and hav-
ing inner and outer circularly-arranged ribs,
11fﬂes in a portion of said passage-way near
one of its ends, a launder beneath the open-
ings in the table and passage-way, means for

tilting the table and means for reciprocally

rotating the table, as set forth.

3. An ore-concentrator comprising a series
of tables arranged one above the other, each
table having a segmental opening and a cir-
cular passage-way extending nearly entirely
around such table with a transverse opening
between its ends over said segmental opening,
and inner and outer ribs conecentric with said
passage-way, a series of circular troughs for

~ the tailings concentric with and partly sur-

60

rounded by said inner ribs, means for con-
veying the tailings from each trough to and
on the passage-way of the next lower table,

‘means fortilting the several tables and means

for 1'eelp1'ocally rotating all of the ta,blee in
unison, as set forth.

1. An ore-concentrator comprising a series

of tables arranged one above the 0131191‘ a ver-
tically-disposed shaft upon which all of said
tables are mounted, means for setting said

666,603

shaft in different positions, each of said ta-
bles having a segmental opening and a ¢ircu-
lar passage- way extending nearly entirely

around such table with a transverse opening

between its endsover said segmental opening,
the launders located beneath the openings in
the several tables and the openings in the pas-
sage-way, and means connected to said shaft
for reciprocally rotating the latter and the
several tables in unison, substantially as set
torth.

5. An ore-concentrater comprisinga verti-
cally-disposed shaft, a table carried by such

shaft having a segmental opening, a circular

passage-wayextending nearly entirely around
sach table with atransverse opening between
its ends over said segmental opening, means
fortilting the shaft, operating mechanism for
imparting a reciprocating rotary motion to
the shaft,and mechanism intermediate of said

Opemtuw mechanism and shaft for varying

the speed of said motion, subst.:ml;mlly as seb
forth.
6. An ore-concentrator comprising a verti-

cally-disposed shaft, a table carried by such

shaft having a seg menml opening, a circular
passage-way e*{tendmﬂ* near!yentirely around
such table with a transverse o pemnﬂ‘ betweeon
its ends over said segmental opening, means
fortilting the shaft- opembinw mechanism for
1mpa,rtmn' a reciprocating rotary motion to
the shaft, a differentially - operated shatt
driven-by, and intermediate of, said operat-
ing mechanism and the Verbically-disposed
shaft, and a spring-actuated rod connected to
the said vertically-disposed shaft, substan-
tially as and for the purpose set forth
- 7. An ore-concentrator comprising a verti-
cally-disposed shaft, a table carried by such
shaft having a seﬂ'menbal opening, a ¢ircular
passage-way extendlncr nearly entlrelyaround
such table with a transverse opening between
its ends over said segmental opening, means
for tilting the sha,ft—operating mechanism, a
differentially-operated shaft driven by, and
intermediate of, said operating mechanism
and vertically-disposed shaft,a rod connected
to said latter shaft, a spring acting on said
rod, and an adjustable bearing for such
sprmg, Substa,ntmlly as set forth.

8. An ore-concentrator comprising a verti-

cally-disposed shaft, a table carried by such

shaft, a circular passage-way thereon having
receiving and discharging pointson opposite

| sides of an opening extended transversely

through the passage-way, means for tlIUIIlG‘
said shaft-operating mechanism, a differen-
tially-operated shatt driven by, and interme-
diate of, said operating mechanism, and ver-
tically- dlSpOSed shaft, arod connected to said
iatter shaft, a spring acting on such rod, a
plate throurrh which said Tod extends and

~against Whlbh the spring bears, and bolts for

holdmg such plate, substantmlly as set forth.

9. An ore-concentrator comprising a verti-
table carried by such

cally-disposed shatlt, a

shaft, a circular passage-way thereon having
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~ receiving and discharging points on opposite |
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. sides of an opening extended transversely

through the passage-way, operating mechan-

© ism, a differentially-operated shaft driven by

g 5 said operating mechanism, a head axially ad-

justable on said latter shaft, a ecrank-pin dia-
metrically adjustable on said head, an arm

- carried by said vertically-disposed shaft, a

.....

..~ pitman connecting said crank-pin and arm,
‘and a spring-actuated rod also connected to

- said arm, substantially as set forth.

10. An ore- concentrator comprising an up-

~ right shaft, a circalar table carried thereby

o hawnﬂ* receiving and.

discharging points,
means for tlltlnﬂ' the shaft, and meeha,msm

~ connected to the shaft for 1mpa,rtmn* a reclip-

. rocating rotary motion thereto, and means

Z:-I;'Ij _fOI V.ﬁhl}"'lﬂ”’ the bpeed of such Il'lOtIOIl com-

. _prising two rotary members of different diam-

eters in axial line with each other, a connec-

~ tion between such membersand a second con-

nection between one of them and the table-

- shaft, and a spring-held rod also connected
. to said latter shaft, substantlally as set forth.

11. The comblnatlon with the frame, of the
vertically-disposed shaft, a table mounted on

5. said shaft having a &egmental opening, a cir-

cular passage-way extending nearly entirely

~around such table with a tzansverse opening

between its ends over said segmental open-
ing, a boxing for one end of S&ld shaft, means

for moving sueh boxing so asto tilt the shaft

and its Lable, and means for reciprocally: ro-

| trating the S.‘:lld shaft .:md table, substa,ntmlly

s
J' ot

as sef fmhh
192. The eombmatwn w1bh the fr&me of the
up11frht shaft, a table mounted thereon hav-

ing a circular passage-way with an opening

e}:teuded therethrough, a boxing for one end
of such shaft havlng slots thereln SCrews,
extended through such slots, a lever con-
nected to such boxmg, and means for hold-
ing such lever, subgtantially as set forth.

13. The combmatwn with the table having
a circular passage-way for the ore, and means

for operating the table, of riffies located in

40

45,

sald passage-way at or nea,r_the receiving end

thereof, and a flexible strip to which the rif-
fles are secured, such strip being removably.

attached to the table as set forth
14,

for operating the table, of two sets of oppo-

sitely-faced riffles loca,ted in said passage-
‘way at or near the receiving end thereof, a

50

The eombmamon with the table having
& circular passage-way for the ore, and means

flexible strip for each set of riffles, and means -

forth. . .
15. The combmatwn with the table havmﬂ'
a circular passage-way for the ore, and means

for securing sald sbmps to the ta,ble, as set

'60

for operating the table, of two sets of oppo-

sitely-faced riffles 10(3&136(1 in said . passage--
- way at or near the receiving end thereof, said
riffles being arranged tanfrentlally t0 the axis
of the table, and means for removably secur-
ing the riffles to the table, as set forth..

In testlmony whereof I have signed this

;speuﬁcatlon In the presence of two subsel 1b __
-imﬂ' mbnesses |

HERBERT . CRAMER
Wmn esqes
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