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Te aZZ wkom it my Concern.:
Be 1t Kknown' that 1, JosErm B. J. ARDINE,

Jr ‘a citizen of the Umted States, resuilng,

In the elty and county of San Franmsw and

5 State of "California, have invented certain

10°
15"

“tion ‘of the materials” ‘and ‘the
- ' chanieal’ control of the output, and with

centratofs, of Whlch the following 1s a speci-
fication.
My’
centrators, adapted for the separation of
‘mineral’ bearmg éarths and ores, according
‘to the coefficients of gravity of their aggre-
gated partlcles and which, from the non-use

“of ‘water, are commonly termed “dry ” con- |

centrators

"There are man basm depoelts of mmera]'_
yrade minerals which
efore it 'is practmalf'-
_to"ship them' to  the point of consumption.
These  deposits ‘are often 'in ‘arid sections
“where no. water is available, and, as a conse- |
“'quence, it is niecessary to werk them dry,and
~this, on"account ‘of the low: _primary value of |
. ' the ores 'must be ‘done at’a low cost, | '
‘25 and the *concentration ‘must be su
_effective to reduce the shipping tennege, and
‘incredse the commercial value per ton ot the |
"“"eh1pped - |
“The’ efficiency’ of any dry cencentrator 18
| shown in Fig. 9, with an open top, a curved
‘bottom - and eenvergmg sides, one of said
‘sides 5" being higher than the other.

“higher side extends above the plane of the

bearmg earths of low:
requlre concentration

roduct

chﬁeﬂy dependent upon the proper classifica-
perfect me-

~these ends;in'view I Have provided a ma-

"85

"-'chme capable of ‘securing such results.
"My invention consists in the movel con-
'f_]structmn arrangement and combination of
parts,"as T shall now fully describe by ref-

~erénce to the ‘accompanying drawings in

o

45
“of the pulsator.
same on the line z—a of Fig.
“a cross-section, enlarged, of the concentrat-
‘1ng table, i’ the plane of one of its air-inlets.

Fig. 7 is a cross-section of the same, through-

one of 1its rlfﬂe-troughs

View: ef a portmn of the table, the conveyer- |

50 T

‘which~—
_ Flgure lisa mde elevatlen, 1}art1y broken, |
_'__'"of my concentrator, showing the application
‘of the Varlab]e-speed to 1ts conveyer-screws,
‘Fig.
pu]leys

'2.is a plan ef the variable s Feed cone
‘Fig. 3.1s a. -plan view of ily con-
Fig. 4 is'a front view, enlarged

‘Fig. & 1s a section of the
4. Ing.

centra.tor

‘Fig. 8 1s a plan

screw. 1n the riffle treugh bemg broken. !

{ Fig.
| the table, showing the fitting of the screen-
cloth sectmns between the riffle- -troughs, and.

1nvent1on relates to the class of cen-.

er ton, |
1entlyf | cated in Fig.
;fthroughout the table length.
trough is formed ‘and meunted as 'shown 1n

| detail in Figs

“table.
| level of the screen plane.
‘trough is of circular section and is fitted 1n
| one side plate, as shown in Fig.
other or delivery end of the treugh where 1t
passes through the other side plate is also of

9 is a broken longitudinal section of

the cross section of said troughs. Fig. 10 is

a cross section of the riffle treugh on line
‘new ‘and useful Tinprovements in Dry Cen— Yy -

of Iig. 8.

The table frame comprises two longitu-
dinal side sills 1 and two side plates 2, bolted
to the sills, as shown in Fig. 6. |

The table top 1s composed of a series of
independent; separated screen-cloth sections
3, fastened between and to the side plates 2,
as- shown 1n Figs. 8 and 9; and the table
bottom is formed by an 1mperv10ue plate 4,

I which lies and is secured between the base
| flanges of the side plates and the upper sur-
‘faces of the sills, the ends of said bettom
‘plate being turned up, as indicated in Fig. 1,
'so that the interior of the table 13 thus

hollow chamber.
Fitted to -the table top in the intervals

‘between the screen-cloth “sections 3, are
the ' transversely disposed - riffle- -troughs ' 5.
‘These are In cenmdemlﬂe number as indi-
3, and ‘are in parallel series

Each ° riﬁle

7 to 10. ‘Between the side
plates 2 the trough has 'a cross section as

‘screen-cloth surface, as shown in said Fig. 9,
and said higher side is nearer the foot of the
The shorter side extends up to the

‘One end of the
7. 'T'he
circular section as at 6 1n Figs. 6 to 8 having

about the same curve as the bottom between
the side plates. This circular section ex-

| tends for a short distance and then changes
| 1ts form again at 6" to the section shown i in

6 1s |

Iig. 10, in which the top is open as seen in

said F] s. 7 and 8, the sides being vertical

and reechmg a helght about equal to the full

diameter of the circular section. Beyond

this open top delivery section 6, the form
of the trough is circular and 1is " closed by
suitable packmg and by the end of the con-

This
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10

25

5 shown. B

2

veyer screw, as in Fig. 7. Below the 0pen

top delwery section 6 of the rifile-troughs 1s.

a launder 7, which receives the concentrates
and dehvers them through a pipe 7" as seen
in KFig.

VVlthm each riffle-trough 1s a conveyer-
screw 8. 'This screw as shown 1n Fig. 7, has

an even spindle except for 1its ends which

are enlarged to form journals within the

circular ends of the trough, so that it may
be rotated on its axis, The thread or flight
of the screw between the side
table frame is tapered from its beginning at
one end to its largest diameter at the oppo-

5 site side plate, and thence said flight con-

tinues in its largest diameter through the
circular section 6 of the tr ough, to where the

open-top delivery section 6” begins, at which

point said thread or flight terminatés, leav-
ing sald section substantially clear except
for the screw spindle.

Having thus described the concentrating
table, I “will now describe its manner of
mountmcr and 1its shaking movement, by re-
ferring to Figs. 1 and 3. 9 1s the bed or main
foundation of the machine. From the bed
rise transverse blocks 10, the block at one
end being lower than the block at the other
end. The table 1s supported upon these
blocks with an inchination downwardly from
its head end -to its foot, as shown in Fig. 1.
The bearings between the table and the
blocks ‘10 may be of any suitable character,
though in practice I prefer the construction

Fcks 11, are secured to the table
frame, and between these blocks and the bed

“blocks 10 are balls 12, which are housed in

- The table can, thus, be moved sidewise and

40
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V-grooves 1n the meetm faces of the blocks,

have a lateral shake 1mparted toit. Itsincli-
nation in the direction of its length may be

varied by increasing the height of the bed '

block 10 at the head of the table. In order to
mmpart: a side-shake to the table, there 1s a
crank shaft 13 mounted at one side of the
bed, 1n suitable bearings 14. This crank
shaft is connected by cross heads 15 and rods
16 to lugs 17 secured under the table. The
crank shaft 18 has a pulley 18, which serves
the double function of a drlvmg pulley and
a fly wheel. The conveyer-screws 8 are
drwen as follows. The end of each screw is
provided with a worm gear 19 which meshes
with a worm 20, on a shaft 21, mounted in

5 bearings 22 on the side plate 2 of_ the table-

frame, “said shaft havmg a pulley 21’ to drive

it. Thus all the conveyer screws 8 are driven

in unison and with a uniform speed, but
this speed may be varled as I shall presently
show,

Air 1s applied to the table as follows.. In
Fig. 8, 23 indicates a fan blower, which de-
livers air into an accumulator or pressure
tank 24. The outlet 25 from this accumula-
tor leads to a pulsator 26. The pulsator de-

}l))ates of the- 'through which is controlled by

994,406

livers the air in successive blasts, to a pipe

27, which as shown in Fig. 1 1s connected by

‘a flexible joint at 28, with a pipe 29, which

has two branches 30 leadmg up to and open-

ing through the impervious-bottom plate 4
of the table, into the hollow interior of the
table. Above the entrance of these branches

are deflector plates 31 to better. direct and
distribute the air throughout the table.
pulsator 26, which is shown in more detail in
Figs. 4 and 5 consists of a casing the passage
rotatable
valve 32, on a shaft 33, to which rotation 1s
1mparted by the drwmg pulley 34.

The speed of rotation of the conveyer
screws 8 may be varied in any suitable man-
ner. For this purpose, I show i1n Fig.
driving pulley 21’ of the worm shaft 91 as
being drwen by a belt 85 from a pulley 36 of
the secondary cone of a pair of parallel
tapered cones 37 and 38 set on rigid bearings

-with their tapers opposite to each other.

Upon these cones 1s placed a common belt 39
controlled by a shipper motion which con-
trols the speed of the secondary cone by
shifting the belt along the cones in a direc-
tion parallel to their centers. The head of
the table has a head-plate 40; and the foot
of the table has a delivery apron 41 for the
tailings.

By the following description of the opera-

tion of the machine, its constructlon and the

purpose and function of its several ; 1mprove-
ments will be clearly understood.

The material to be concentrated is fed bv
suitable means to the head plate 40 of the
inclined table and 1s 1mmed1f1te1y agitated
by the side-shake imparted to the table. As
the material continues to descend on the

| head plate by 1ts own gravity, combined with

the eﬂ’ect of the side-shake, it comes 1n con-
tact with the cloth surffxce of the screen area,
through which are passing a multitude of air
pulsations, created by the pulsator which
operates as an intermittent cut-off valve,
allowing the air which is stored in the accu-

The.
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mulotor at fixed pressure, to mtermlttently |

pass through the pulsator into the main air
pipes and “throu oh them 1into the hollow
chamber of the table These air pulsations
combined with the violent lateral agitation
of the material which is being concentrated

cause the different particles to separate and

classify themselves according to their specific
oravity, the heaviest falling to the bottom

| during the period between pulsations, which
the lighter articles are gradually elevated

to the upper strata of the material, and pass
over the tops of the elevated riffle W‘l]]S 5%
of the successive troughs 5 to be eventually

discharged over the apron 41 at the foot of

the table. As the heavier particles reach
their proper position according to their rela-
tive spectfic gravities, they settle upon the
cloth covering of the screen area, and grad-

115
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130



- ually advance in a downward direction until | amounts.

994,406

~ they encounter the projecting riffle-wall 5’

10

and fall into the troughs, the riffle wall accu-
mulating them up to its limit of capacity,

when the particles will overflow onto the

next screen area to repeat the previous action

and so on throughout, as 1s clearly indicated
by the arrows in I‘w 9. As these concen-

‘trates or heavier partlcles settle 1n the riffle |

troughs, the conveyer screws 8 revolving,

for the ftull Wldth of the table.

~ of the screws is possible, without choking or

15

20

25

30

overloading them, because of their taper
flight, which allows for the material grad-
ually setthing in the trough, and gives the
conveyer capacity to receive sald material

from the full width of the table and carry it
off sidewise.

conveyer, delivers the material at one side
and carries it by its straight flight through

the circular part 6 of the trough and crowds

it up against the closed end of the trough
until it forces said material to discharge up-
wardly through the open top portion 6" of
the trough, from which it falls into the

~ launder 7. This top discharge through the
portion 6 is of great importance.

The carrying away of the concentrates 1s

to be performed solely by the screws, and
‘they must exercise their function in such a

- way as to deliver an even and uniform prod-

35

40

45

50

uct. Now, due to the violent side shake

of the table there 1s a strong tendency for ;

the material to be projected or shifted, even
to the extent of half the width of the table S
surface, and this shifting tends to throw not

only the concentrates but some of the tail-

ings out sidewise through the troughs and

to discharge them independently of the

serew function. Such undesirable dls-
charge, with its uneven product, would, 1n

fact, “take place, if the path to the dlscharcre

were relatively open, as, for example, if the
discharge opening were in the bottom of the
trough, and unguarded by any regulation.

‘But 1n the present case, by having the dis-
- charge opening 6" on top,

the freedom of
delivery 1s to that extent 1mpeded and con-
sequently regulated and the conveying func-
tion of the screw is perfect, with the result

‘that an even and uniform product is had.

- In short, means are thus provided by which

55

the concentrates as they are delivered to this
point by means of the screw, are mechani-
cally discharged through the open-top sec-
tion 6” without being affected by the violent

' transverse action of the table, whwh has a

60

65

tendency to shift or throw the loese ma-
ter1al upon its surface.

As the percentage of concentrates accu-
mulating in the riffle troughs varies at
different times, it becomes necessary to meet
this variation by providing with some accu-

“and mechanically obtained.
carry them off laterally through the troughs, |

This action

a table 1nclined

The screw acting thus as a

length,

This 1s eﬁeeted by means for va-
rying the speed of rotation of the conveyer
screws. The variable-speed double cone de-
vice, here shown, serves this purpose. The
percentage or pureness of the concentrates
may be thus controlled. 'In this way, with

a fixed feed and a fixed material, the con-
trol of the metallic content of the concen-

trates or of the tailings can be automatically

70

75
‘Having thus described my invention what

I claim as new and desire to secure by Let-

ters Patent 15:—

1. In a concentrator, the combination of
in the direction of its
length; means for imparting to said table
a shaklntr movement; a series of trans-
versely dleposed open-top troughs let into
and below the surface of the table, at inter-
vals throughout its length ; said troughs ex-

‘80

89

{ tending the full width of the table and
opening out beyond one of its sides;
‘means within said troughs for conveying

and -

away to their open ends the trough con-
tents.

90
2. In a concentrator the combination of

a table inclined in the direction of its
. length, means for imparting to said table

a shaking movement; a series of trans-

versely disposed open-top troughs let into 95

‘and below the surface of the table at inter-
~vals throughout its length, said troucrhs hav-

ing closed sides and bottom and extendlnﬂ

the full width of the table and opening out
beyond one of its sides; and a rotatable con- 100
veyer-screw within each trough adapted to
convey away to its open end the trough '
contents.

3. In a concen trator, the combmahon ofa
table inclined in the direction of its length; 105
means for imparting to said table a shaking
movement; a series of transversely dlsposeg

open-top troughs let 1nto and below the sur-
face of the table, at intervals throughout its
said troucrhs extending the full 110
width of the table and opening out beyond
one of its sides; rotatable conveyer-screws
seated within sa1d troughs and arranged to
convey away the trough contents; a com-
mon drive for all of said screws and means 115
for varying the speed of said drive.

4. In a concentrator, the combination ofa

‘table inclined 1n the dlrectlon of 1ts length;

means for imparting to said table a shalnng
movement ; a series of transversely disposed 120
open-top by oughs let into and below the sur-
face of the table, at intervals throughout its
length, said troughe extending the full
width of the table and opening out beyond

.one of its sides; and a rotatable conveyer- 125

screw seated w1th1n each of said troun'hs

said screw having a thread increasing in - di-

ameter in the direction of the open end of
the trough and for the full width of the

racy for the removal of such wvaried ' table, to convey away the trough contents. 30
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_operi-top troughs let into and below the sur-

40
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5. In a concentrator, the combination ofa ; in the circular section of the trough and

table inclined i1n the direction of its length;

means for imparting to said table a shakmcr
movement ; a series of transversely dlsposed
open-top tloughs let into and below the sur-
face of the table, at intervals throughout 1its
length, said tlouwhs extending - the full
width of the table and opening out beyond

one of its sides; a rotatable conveyer-screw
seated within each of said troughs, said

screw having a thread increasing in diame-’

ter 1in the direction of the open end of the
trough and for the full width of the table,
to convey away the trough contents; and

means for simultaneously varying the speed.

of rotation of said screws.
6. In a concentrator, the combination of a
table inclined in the direction of its length;

means for imparting to said table a shakinﬁ'

movement ; a series of transversely disposec
closed bottom and open-top troughs let into
and below the surface of the table, at inter-
vals throughout 1ts length, said troughs ex-
tending the full width of the table and pro-
jecting from one side thereof, said project-
ing portion having a closed end and an open
top; and a rotatable conveyer-screw in each
trough, the thread of said screw terminating
short of the open-top projecting portion of
the trough and adapted to deliver the
trough contents through said open top.

7. In a concentrator, the combination of a

table inclined in the direction of its length;

means for imparting to said table a shaking
movement ; a serles of transversely d1sposed

face of the table at intervals throughout its
length, said troughs extending the full width
of the table and projecting “from one side
thereof, said pr()]ectmg portion having a

“closed end and an open top; and a rotatable

conveyer-screw 1in each tmugh the thread of

“sald screw increasing in dlametel in the direc-

tion of the delivery end of the trough for the
full width of the table and terminating short
of the open-top projecting portion of the
trough and adapted to deliver the trough
contents through said open top. .

8. In a concentrator, the combination of a
table inclined in the direction of its length
means for imparting to said table a Shaklng
movement ; a series of transversely disposed
open-top tr oughs let into and below the sur-
face of the table at intervals throughout its
length, and extending the full width of the
table and pI’O]eCtlllﬂ" From one side thereof,
said troughs having a closed circular section
where they pass through the table side, fol-

lowed by an open-top section in the pro]ect-

60 ;

65

ing portion and a closed end; and a rotata-
ble conveyer-screw 1in eqch trough, the
thread of said screw increasing in diameter
in the direction of the delivery end of the
trough for the full width of the table, and

said thread being of uniform diameter with-

terminating short of the open-top projecting
portion of said trough, and adapted to de-
liver the trough contents through said open

top:

9. In a concentrator, the combination of a
table 1inclhined 1n the duectlon of 1ts length ;

means for imparting to said table a Shaking

movement; a serles of troughs comprising
connected sides and bottom closed from end
to end and transversely disposed below the
surface of the table at intervals throughout
1ts length, and having their tops open to the
table surface, with that wall of the open
top toward the foot of the table projecting
above the table surface to form a riffle, said

70

75

80

troughs extending the full width of the table

and opening through one side thereof; and
a movable feed within said troughs for con-
veying away to their open ends the trough
contents.

10. In a concentrator, the combination of
a table inclined in the direction of its length ;
means for imparting to said table a shaking
movement; a series of troughs transversely
disposed below the surface of the table at
intervals throughout 1its length, and having

85

90

their tops open to the table surface, with =

that wall of the open top toward the foot of
the table projecting above the table surface
to form a riffle, said troughs extending the
full width of the table and opening through

95

one side thereof; and means within said -

troughs for conveying away to their open
ends the trough contents, consisting of rota-
table conveyer--screws the threads of which
increase In diameter in the direction of the
delivery ends of the troughs for the full
width of the table.

11. In a concentrator, the combinatien of
a “table 1nclined in the direction of its
length ; means for imparting to said table a
shaking movement:
transversely disposed below the surface of
the table at intervals throughout its length,
and having their tops open to the table sur-
face, with that wall of the open top toward
the foot of the table projecting above the table
surface to form a rifle, said troughs extend-
ing the full width of the table and opening
thr ough one side thereof, and projecting be-
yond said side, sald projecting portion hav-
ing a closed end and an open top; and rota-
table conveyer-screws within said troughs,
the threads of said screws terminating short
of the open-top projecting portion of the
troughs and adapted to deliver the trough
contents through said open top.

12. In a concentrator the combination of
a table inclined in the direction of its
length; means for imparting to said table

| a shdhmg movement; a series of troughs

transversely disposed ‘below the surface of
the table at intervals throughout its length,
and having their tops open to the table

a serles of troughs

100
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the table surface to form a riffle, said troughs
extending the full width of the table and
opening through one side thereof with a

circular section, followed by an open top

projecting portion with a closed end; and

~a rotatable conveyer-screw in each trough,

10

15

90

20

the thread of said screw increasing in di-
ameter in the direction of the delivery end
of the trough for the full width of the
table, and said thread being of uniform
diameter within the circular section of the

trough and terminating short of the open-

top projecting portion of said trough, and
adapted to deliver the trough contents
through said open top. -

13. In a concentrator, the combination of
a shaking table inclined in the direction of
1ts length and composed of a surface formed
of a lineal series of separated screen frames
pervious to air, a series of open-top troughs
transversely disposed between and below
sald screen sections, extending the  full
width of the table, and discharging through
one side of said table, rotatable conveyer-
screws In said troughs adapted to convey

~away to the delivery ends the trough con-

30

35

40

- away to the delivery ends t

45

tents, and a bottom plate impervious to air

‘whereby a chamber 1s formed in said table;.

and means for supplying air under pressure
to said table chamber. - | |
14. In a concentrator, the combination of
a shaking table inclined in the direction of
its length and composed of a surface formed
of a lineal series of separated screen frames
pervious to air, a series of open-top troughs
transversely disposed between and below
sald screen sections, extending the full
width of the table, and discharging through
one side of said table, rotatable conveyer-
screws 1n- sald troughs ada}flted to convey
e trough con-
tents, and a bottom _pla,te impervious to air

whereby a chamber is formed in said table; |

- and means for supplying intermittent-blasts

| ,surfa'ce,-with that wall of the open top to- ?
ward the foot of the table projecting above

. Witnesses:

of air under pressure to said table cham- I

ber. |

15. In a concentrator, the combination of

a table i1nclined in the direction of its

50

length; means for imparting to said table -

a shaking movement; a series of trans-
versely disposed open-top troughs let into
and below the surface of the table, at in-
tervals throughout its length, said troughs
having closed sides and bottom and extend-
ing the full width of the table and opening

out beyond one of its sides; a rotatable con-

veyer-screw within each trough adapted to
convey away to its open end -the trough

contents, a longitudinally extending cham-
ber connected to the outside -of the table
| and communicating with the open end of

sald troughs, and a discharge outlet from
sald chamber. | N
16. In a concentrator, the combination of

a table inclined in the direction of its length ;
means for imparting to said table a shak-
ing movement; a series of transversely dis-

posed open-top troughs let into and below

05

60

65

70

the surface of thetable,atintervals through-

out its length, said troughs extending the
full width of the table and opening out
beyond one of its sides; and a rotatable

conveyer-screw seated within each of said

troughs, said screw having a thread in-

creasing in diameter in the direction of the
open end of the trough and for the full

width of the table, to convey away the

trough contents, a receptacle secured to one

side of the table and extending longitudi-
nally of the latter constituting a receiving

chamber into which the open ends of the
troughs discharge, said receptacle having
an outlet. ! - -

In testimony whereof I have signed my
name to this specification in the presence
of two subscribing witnesses.

JOSEPH BQ’JARDINE, JR.
“A. K. DageeTT,
Wu. F. Boors.
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