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 ALFRED SCHWARZ, OF NEW YORK, N. Y.

ORE-CONCENTRATING TABLE. S

- No. 871,369,

Speeification OF Lettérs Patent,
Application flad December 36, 1906, Serial Ko, 349,471,

Patented Nov, 19, 1907.

To all whom it may concern:

. Be it known that I, ALreED ScuwARrz, a

subject of the Emperor of Germany, residing
at New York city, in. the county of New

. York and State 6f New. York, have invented
.certain ' new.» 4nd- useful Improvements in

- Ore-Concentrating Tables, of which the fol-

1€

- lowing.i§ a specification.

o Th@:‘-‘?pmset_lt invention relates to a con-
centrating table designed more particularly

~to carry out' the method described  snd

~claimed in a companion application filed
- October 27, 1906, Serial Number 340,868.

- In the previous practice of- concentrating

ores-the surface of the concentrating tables

is divided by longitudinal wooden strips,

sometimes of equal, gonetimes of unequal
length, the length in the latter construetion

- 1ncreasing tfrom the upper to the lower side
20

of the table. These strips or “riffes’ have

~ been made substantially rectangular in sec-
- tion.” The tebles are mehined .transversely,
~and in operation the ore in'the forinof pulp

25

is introduced at.the highorside near one end,

-and under the action of the wash water and
“the reciproeations of the table the ore is

~carried transversely downward and longi-
~tudmally forward, the purposs being that

30

the gangue shall be discharged at the lower

edge of ‘the table, while the values or con-

. centrates are discharged at the foot of the

table.: The lighter portion of the gangue

- passes’over .each riffle in succession while

35

- foot. of ‘the table.

the values and the heavier gangue- are
caught by the riffles snd carried toward the
The function of ths

 rifHes is to catch and retain the values and
confine their movement to one jongitudinal

40

- of the table; but, owing to the comparatively

great width of the rifiles and their depth as
compared with the particles of ore, masses

~ of the latter become banked against the

45

sides of the riffles, causing back eddies
which. prevent the proper settiing of the

values and afford an opportunity for the
- escape of the {iner metallic particles. L
~ The presence of obstructions in the form

- “of rifHles to check the trave] of the ore pl_ih)
“has heretofore been extensively wused in

50

gravity concentrating tables. I have ascer-

- taxned froma practical experience that for the
 better working of that type of table there

55

should be &' substantially continuous and.

unobstructed flow of water over a surface
that offers no opportunity for the piling up

-, or even stoppage of either gangue or values

eral, the gan

‘the line 2-—2 of Fig. 1; Figs. 3,

| | -} - |
and to guide the heayy mineral particles in
the direction of movement of the tahls
(which is substantially st right angles to the
flow of water) in such s manner as not either

to disturb substantinlly the even flow of
.water or to offer obstruction to the particles

of gangue carried thersby. A further ad-
vantage of my method of treatiment is de-
pendent upon. these facts. In ‘pulverizing
the ores preparatory to subjecting them to
concentrating operations it isfoand that the
values are ground finer than the gangues,

position. Hence, when the mass is ground
to ‘30 mesh”, or ‘40 mesh”, it is, in. gen-
0s—e. ¢. silica—that compose
the bulk of the particles that are of about
the caiiber of the screen, while the values are
mostly among the finer particles. These laive
particles, on agcount of their size, will act as
neavier material in. gravity processes; and
tend to find lodgnient at any. obstruction

60

65

which are, on the average, of harder com-
' 70

70

whereby they retard all the finer particles aﬁc{ .

prevent their separatidn. = I havefound that
if ‘the surface upon which the operations are

taking place be provided with a series of fine

Indentations sutficient to act as guides for

the mineral particles, but of such size and
siape that the particles of large average
caliber cannot lodge in them, the values will
all Tollow the direction of the indentations,
while the

water In the direction of its fiow, -
- 'Lhe invention will be understood by refer-
ence to the accompanying drawings in
which | ' |

Figure 1 is " top plan view of my tabile: Fig. '
the plane of

2 an enlarged sectional view on
4 and 3 repre-
seny corrugated surfaces which ‘may be ap-
plied to the table according to the mesh, of
the ore treated; and Fig. 6is a detail, greatly
enlarged, illustrating the corrugsated surface
of the table and the method of separation ef-
fected thereby. ' '

80

85

gangue will be carried by -the .

90

95

100

- oimilar reference rowerals indicate simi-

lar parts in the several views,
feferring to the drawings the numeral 1
designates the table suitably mounted as on

.105-_‘ .

roliers 2 running upon track 3 so that it may . i
be given a longitudinal reciprocating move-

- ment ‘which may be imparted to it by any

suitable means, such as that illustrated at 4,
as will be readily understood,
tion to impart a differentinl reciprocating

A head mo-

110

i meveinent, well understood in this art, will |



length, as illustrated in Fig.

be employed. The body of the table is pref-

erably inclined slightly transversely of its

'scrpbing 1t_I shall refer to the right-hand side

2, and in de-

871,360

single pipe 10 extending along the upper side
of the table I may provide separate discharge

| and '17.m1a,y_be drawn off and run back into
‘the pipes 10, 11 and 18. ~Instead of havinga -

70

of Fig. 2 as the “higher”” or “upper’’ side of | pipes 10 and 10’ s6 as to have separate regu-
the table; and in like manner I shall refer to | latiomr of the water supply at different points
the left-hand end of the table as shown in | of the table. . =~ ' -
Hig. 1 as the “head”, and the right-hand end |  As has been stated before, the surface of
“foot.”’. o the table is provided with indentations or
10 - The table 1s constructed in the form shown | corrugations, those on the body of the table 75

18 a trough 8 located near the head of the

20

29

~ table will have 8, 12 or 16 corrugations per

.30

- 35.

40

n Fig. 1 having at the head on tlie upper side
thereof an oilset 5, said offset being prefer-
ably supported in a horizontal plane while

~ the body of the table is inclined as above
15

stated. The upper side of the table is pro-
vided with a vertical wall 6 extending above
1ts surface, and secured thereto by brackets 7

- table, having apenin%rs 9 in the bottom there-

of for the discharge of the ore pulp on the sur-

face ofthe offset. The operating surface of

the table is corrugated, as will be more fully
described, the corrugations being propor-

tioned to the mesh of the particular ore
that the ore is|

treated. Thus assuming
“30,” ““40” or ‘60 mesh’’ the surface of the

inch respectively, these differences being
llustrated in Figs. 3,4 and 5. =~ ,

Extending along a part of the upper side of
the table is a perforated water supply pipe 10

~ which is so disposed as to discharge the wash

water 1ssuing from the perforations thereof
against the vertical wall 6 extending around
sald side of the table, 30 as not to splash the

‘water over the corrugated surface which
would create an undesirable disturbance of-

the masses of ore and concentrates thereon.
A short distance back of the foot of the table,
and  extending transversely thereof, is &
water discharge pipe 11, the perforations of

. which direct the flow of water toward the

49

00

55

60

foot of the table so as to wash it clear and
carry the values into a trough 12. Secured

to the lower side of the table is a trough 13

adapted to receive the gangue or-tailings,
said trough being inclined downwardly to-
ward the head of the table and discharging

into a settling tank 14. The trough 12 at the
foot of the table extends transversely across
1t and connects with a settling fank 15, into

which it discharges the values or concen-

‘trates. Between the troughs 12 and 13 is a

short trough 16 which receives the middlings
and discharges them into a settling tank 17.

The lengths of the troughs 13 and 16 may be

varied to suit conditions met with in the
treatment of different ores. .

The pipes 70 and 11 may be connected
with a pump or othersuitable source of water

supply, and the trough or hopper 8 is simi-
larly supplied through a pipe 18. As will be |

readily understood, a complete water circu-

‘80 mesh’’ ore,

tioned to the mesh of the ore that

‘shall be exactly in that direction.

rection of the reciprpcating movement im-

- designated 19 extending preferably in the di-

parted to the table, and those on the ofset 5 |

designated as 20 extending in a direction at
right angles to the corrugations on the body

of the table. It is to be understood that the
corrugations mdicated at 19 and 20 are pro-

portionately far larger than are used on such
‘a table as represented in Fig. 1, which is in
the neighborhood of six féet in width. These
corrugations may be mere lines or scorings

30

&5

cut into or raised upon the surface of the

table; which will be sufficient to act as guides

for the heavier particles of ore, or values. I

have obtained the best results when these in-

dentations or corrugations have an appreci-
able depth and width that bears a certain re-
lation to the mesh of the ore ;. that is, the

90

size of the large particles of gangue. Prac-

tical experience suggests that for ““30 mesh”’
ore there should be 8 corrugations per inch;
ore, 12 corrugations per inch; -

for ““40 mesh’’ ore, 12
for ““60 mesh’’ ore, 16 corrugations: and for
20 corrugations.

portions are not absolute, but- it is of the

ﬁreatest importance that the width and

epth of the corrugations shall be so propor-
the larger
particles, of '
tions upon the table, the avoidance of eddies
in the flow of water being of
tance. So

‘These pro-

95

100

the, latter do not, form obstruc- - :
‘ 105
_ ot great impor- =
far as my experience has shown,

the maximum permissible width of the in-

dentations or corrugations is about four or
five times the mesh of the ore, and in no case

should the width exceed a quarter of an inch. -

Lhe best results I have attained by making

116

the indentations from' one twenty-fifth te
one-fortieth of an inch deep; and as a gen- . .

eral rule the width of the indentations or cor-

rugations is about three times the diameter -

of the larger particles, and the depth less

than the width. . |

. It 1s not necessary that the
on the body of the table shall be in the di-
rection of agitation alone, or even that they

ample,-there may be several series of inter-

‘secting corrugations, or a single series run-
nng at an angle of less than 90 degrees to

the direction of flow of the water.

The ore to be concentrated on ﬁhe_... tah}e' )
above described is first pulverized and after .

corrugations

120

For ex- .

125

lating system -may be used whereby the being screened is.fed to the table through
water running into the settling tanks 14, 15 | the hopper 8 in the form of pulp, and falls 130.

66
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on thé_f':_@rr.uga.ted surface of the table

.- *W%mhis'bein' ‘agitated or moved backward

~and forward %

“ - time water is/suy

- 5 'pipes 10, 10’ an
. such rate as to

longitudinally. At the same
plied to the table through
18 1n such quantity and at

~ rupted current down the table from the up-

- per:to the lower side.
~ tion is effected on the
- 10

A preliminary separa-
. surface of the offset 5,
a large portion of the lighter
gangue being washed off and flowing without

- Interruption to the tailings trough 13. The

" mass of ore pulp as it leaves the surface of
- the offset begins to work in a general diago-
- 15 nt OO :
- this direction ‘being varied to some extent

nal direction across the surface of the table,

- by regulating the flow of water from the rear
~Section of pipe 10’, the gangue being washed

~ out and carried over to troug
20 flowsinte tank 14. The values, on the other
- hand, b

20

- toward t
- 19 are in-the form of corrugati
particles of values fall into them and pro-
- gress toward the foot of the table until t hey |
- are caught by the wash water '
11 and:sweépt into the
the tank 15. - If ‘the
scorings or lines upor the surface of the table,

- 25

30

.40

45

- the values, by reason of their
gravity, tend to settle in the

~ near. the
- well defin

50

- particles of .
- gravity 'material, ‘
- of my process is that by a single operation a
- plurality of imetals of dit
ties will be separated from a sin

of the field.” -

trough 13, whence it
the reciprocations of the table and

Z’ | the corrugations 18 move down

ruided
Fows e foot of the table.

ons the small

trough' 12, thence into
guides 19 are mere

the travel.of the concentrates is in less defi-

‘nite paths, there being some lateral shift of

. the lines of values
- the foot of the table
36

In their progress toward
. There is a certain resi-

‘due not entirely separated, but composed of
& large .proportion of

. percentage of values, t _
..~ diagonal path until it reaches the middlings

at contlnues on the

trough 18; the values in these middlings, .
‘however, are practically all unliberated from
silica, thts forming a medium |

One of the advantages

of different s
Iie composite
lferent points

ore, and may be taken off at di

In the construction shown in the drawing,
greater specific
R ' corrugations
gpei--side of the table and over a

area; and as they are then free

- from any' disturbing 1influence except that

55

~ concentrate tank without loss such

60

- across the table tends to spread out in a fan-

which’tends
to the
been‘ceeasioned in former treatments by the

~lodgment. of ldrge particles of gangue. . The
bO(Fyn that continues to move §iuagonally

~like mass, the characteristic of which is that

~ the values are held or'tend to fall into the
corrugations ;toward its higher side, while

65

the gangue is bamg constantly carrieci off by

make an even and uninter-

particles of.

If the guides

from the pipe

angue with a small

ecific gravi-

which. tends to move them toward the foot :
of the-table, they will be carried off

| carries the large particl

|

3
L

e agiogs 10 1O . DY the | tially reciprocating, the table; and mesns for-
- formation: of .dams ‘and eddies due to the .

trough 13, -

1
. 'I.‘_-.
- ¥
-- ]
. -

“toward - the

_The observed behavior of the corrugated.
surface above described i1s substantially dif-

ferent from that of a table having rifHes in

70

that the corrugations tend toward the main-

tenance of bodies or zones of water which are

substantially quiescent in planes transverse.

to the corrugations and in which the sep
rated metallic vhlues are protected from,
while the gangue is exposed to the currents of
wash water, the values being free to move in

sepa-

Vi

these protected zones longitudinally of the.

corrugations. |
the present invention and which adds to. its

Another factor incident to

8O

utility, is that the corrugations are so pro-

portioned that the values have 8 proportion-~
ately larger area of contact with the walls of
the corrugations than the particles of gangue.
Im this operation there is

form flow of water carr

2 substantially uni--
ying particles  of -

gangue from the upper to the lower side of

the table, and a substantially uninterrupted
progression ol the values down the guides or

corrugations 19 to the foot of the table.
- For

have used lead, since, being soft, 1t 18 eastly

90 -

the surface of the table or other field I -

corrugated-by being passed between suitable .

rolls. .
giass, which may be molded in one nece, or
aluminium, or even vulcanized ruLher.' I
prefer, however, an electro-deposited cover-

I may, however, use materials such ag -

ing of copper formed upon & suitahle matrix;

this covering may ¥e made in one piece, thus
dispensing with the necessity of joints or
seams which create undesirable locaf

ances 1n the current of water.
deposited covering of copper is
advantageous when it is desired:
rugations such as are shown in the drawi ngs.
In Fig. 6 it will be understood

Pll

r%ose of showing how

disturb-
The electro-
particularly -
to have cor- =

In] od the parts are
Indicated on a greatly enlarged scale for the
the values 20 settle

1000,

105, -

in the hollows, while the current vof water -

‘the tops of the corrugations.
What I claim and d
ters Patent is:—

1, A 'cbncentr&ting fta,ble 'hming ‘c(}rrugﬁ_a.z

tions, said corrugations being sufficiently

es of gangue 21 over.

110"

esire to secure by Let-

116

small In transverse section to creats zones of

liquid substantially quiescent in planes trang- -

verse to the corrugations, said zones being of

sufficlent extent ‘to receive the metallic val.
uegrghd protect the same from transverss:

-ourrents of wash liquid, means for:

supplying wash water thereto.

2. An ore concentrating table havine its:.

surface unbroken except for s series of corru-.

gations of sueh dimensions as to he insuth- .
the continuity 6f the flow of

cient to break
water and small enough to pravide zones of’
water substantially quiescent in: directiona.
transverse of the corrugations;  means. for

s =
.
oL =
[

. "_'.1 . -
. i
A

diffaren~ i

h
-
*
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‘esusing & flow of:j.wé,ter- over said table to-
ward the tailings discha

. roe side thereof, and
means to diﬁerentia;l'iy;B&Eiproc-a;te sald table.

3. An ore eoncentrating table transversely
inclined and having ifls surface unbroken ex-

cept for a series of corrugations discharging

at the foot. of the table, said corrugations be-

ing so proportioned.in transverse section as
to create proporfionately. greater surface con-
tact with the particles of values than those of

" the gangue of the particular mesh of ore bhe-

%4,

. 871,869

ing treated, thereby establishing greater pre-

ponderating frictional contact with the val-

4

| wes, and means to impgrt a differential recip-

rocating movement to.said table. -

In testimony whereof I have hereunto

signed my name in the presence of two sub-
seribing witnesses:
‘Witnesses: .~ ;=
- J. BLamr CAMERON,
S M. Marcus. -

‘. ]
O A I

" ALFRED SCHWARZ.
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