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UNITED STATES PATENT OFFICE,

FRANK E. MARCY, OF SALT LAKE CITY, UTAH,

] HYDRAULIC CON CENTRATOR.

- Specification of Letters Patent.

Patented Mar. 25,1913,

Applicatien flled June 12, 1912. _Serial No. 703,298,

To all whom it may concern: - o

Be it known that I, Frank E. Magrcy,
at
Salt Lake City, in the county_of Salt Lake
and State of Utah, have invented certain
new and useful Improvements in Hydraulic.

Concentrators, of which the following is a

full, clear, and exact description, reference
being had to the accompanying drawings,
forming a part hereof. :

My invention has relation to improve-
ments in hydraulic- .concentrators;. and it
consists in the novel details of construction
more fully set forth in the specification and
pointed out in the claims.

In the drawings, Figure 1 is a side eleva-

tion of the machine in feeding position;
with parts in
section on the line 2—2 of Fig. 1, and with
parts broken .away; Fig. 8 is a rear end
view of the concentrator in feeding position
with parts broken away; Fig. 4 is a vertical
cross-section on the line 4—4 of Fig. 1; Fig.
5 is a rear end view of the concentrator in
its dressing position, parts being broken

- away; Fig. 6 is a rear end view thereof in
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its washing position; Fig. 7 is an enlarged
vertical cross-section' on the line 7—7 of
Fig. 1; Fig. 8 is a longitudinal sectional
view taken through the bearing of the trun-
nion adjacent the crank-shaft, showing the
manner of mounting said trunnion; 1g. 9
is a similar sectional view of the bearing of
the opposite or hollow trunnion showin

the manner of feeding the dressing an

wash water to the tables, the position of the
parts corresponding to'the pulp-feeding po-
sition of the tables; Fig. 10 is a cross-section
on line 10—10 of Fig. 9; Fig. 11 is a
similar section showing the trunnion turned

however to dressing position; and Fig. 12 is

a digrammatic view showing the manner of
operation of the guide or bar by which the
feed-area of the deck or table is restricted,
and how said area is enlarged for the dress-
ing and washing operations. :

The object of my invention is to con-
struct & hydraulic concentrator to the sepa-
rating surface of which is preferably im-

_parted s horizontally reciprocating move-

ment whereby a complete stratification be-

" tween the concentrates and lighter gangue

L34

_

‘and sands may be effected, the concentrates

adhering to the separating surface and the
lighter materials resting upon the heavier,

A further object is to construct a machine
wherein the stratified material automati-

~cally classifies itself according to the grav-

ity of its comporents, the classification
having the effect of grading the materials in

‘an order conforming to the general direc-

tion of flow of the pulp sheet over the deck
or separating surface of the concentrator.

Since- in such flow the lighter particles are

carried farthest from the supply source of
the pulp, it follows that ordinarily larger
deposits of such lighter particles will be
farthest from such source. By my inven-
tion, the stratified and classified materials
are dressed and washed by streams of wa-
ter directed transversely to‘the normal flow
of the pulp, such transverse flow being em-
nently desirable since the dressing, and

-washinig of the concentrates is attended with
"2 minimum waste of water.

By the classi-
fication the separating surface is divided
into distinet fransverse zones of deposit,
from each of which zones the gangue may
be washed off or dressed, by carefully reg-
ulating the intensity and quantity of the
stream of water necessary to accomplish the
purpose. - By reason of the classification
less water would be necessary for example
to dress the concentrates at a point removed
from the pulp feed, than at a point near

the pulp-feed, because at the farthest points

the finer and lighter gangue would accu-
mulate, the heavier particles tending to
(firo({) out-and separate at points near the
eed.

The advantages of the invention will be
appargnt from a detailed description there-
of which is as follows :— C

Referring to the drawings, 1 represents a
trough receiving the pulp from the pulp-
supply pipe 2. ’i‘he pulp is distributed from
the trough 1 by means of tubes or nozzles 3,
4, respectively, onto the separating surfaces
S of the tables or decks d, ¢’, entering in the
construction and forming part of, the tilting
frame F, the trunnions ¢, #, of which are
loosely supported in the standards 5, 5. The
separating or catching surfaces S may be of
ru%ber (as-shown) or of canvas, wood, ce-
ment, or other suitable material well known
in the art. The present frame while specifi-
cally showing two superposed decks d, d,
may be equipped with omé, two or more
decks, any single deck constituting a con-
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the other decks. A description of one deck
or table will therefore answer for all. Op-
posite one end of the frame F are standards
5’, 5", between which is mounted a crank-
shaft 6, a swivel joint or coupling 7 of any
approved “design at the outer end of the
trunnion # being connected to the crank of
the crank-shaft by a connecting rod 8, so

" that with a rotation of the crank-shaft a
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‘horizontal reciprocating or shaking motion

is imparted to the frame F, and hence to the
decks or tables d, d’, the separating surfaces
of which preferably (though not necessa-
nl{)’ have a slight dip from. the source of
pulp supply or trough 1 (Fi%.' 1). The re-
ciprocating movement here referred to is not
however indispensable, and its presence in
all cases is not necessary because with a “si-
lent ” or non-reciprocating table, stratifica-
tion would take place at the dressing period

to be presently described.” The pulp flows.

as indicated by the arrow in Fig. 2, over a
prescribed section of the total area of the
deck, said section being included between
the side marginal flange 9 of the deck and a
longitudinally disposed guide or cylindrical
bar 10 parallel thereto and removed a suit-
able distance from the adjacent longitudinal

free edge ¢ of the deck. The guide 10 is’
mounted to rock about an eccentric axis and
operates on the principle of a cam, the ends:

of the guide being supported in the terminal
walls of the frame F below the lugs or
brackets 11, 11, (Fig. 8), the lugs and said
frame walls being provided with pins 12
against which is adapted to impinge the
weighted arm 13 secured to each guide, the
weight W at the end of the arm oscillating
the arm first in one direction and then the
other, depending on the degree of lateral
oscillation or tilt imparted to the frame F
about its trunnions ¢, ¢, the pins 12 arrest-
ing the arm and confining its oscillations
(and hence the rotations of the guide 10) to
certain limits. Being thus eccentrically
mounted, the periphery of the guide 10,
which for a horizontal position of the frame
F engages the separating surface of its cor-
responding deck (Fig. 12) will rock away or
be disengaged from, said separating surface,
thereby leaving a free passage-way A be-
tween it and the guide, when the frame has

_ been sufficiently tilted to cause the lever arm

89

< dischargin,
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18 to swing in proper direction to rock the
guide to such. disengagin%position (Fig. 5).
The tilting of the frame F about the axis of
the trunnions £, #’, will be more fully herein-

after entered into.

Disposed contiguous to the éideﬁange 9

-of each deck or table is a spray-pipe 14 pro-

vided with valve-controlled nozzles 15 for
dressing water and water for
washing off the concentrates at the conclu-
sion of the operation of stratification and
classification. - The pipes 14 are supplied

1,056,928

with water (at the proper time) from a sup-
ply pipe p.connected to the standard 5, the
frunnion ¢ being hollow (Fig. 9) and oper-
ating- in a bushing 16 (provided with a
packing ring 16”) with the peripheral port o
of which the discharge terminal of the pipe
p is in constant communication. The pe-
ripheral ‘wall of the trunnion ¢’ is provided
with a port o’ which, when the frame F is
tilted to a proper angle (the dressing angle)
from its normally horizontal position (Kig.
11), is brought into register with the port o
and the water from the pipe p rushes into
the trunnion, whence it flows through the
branches 17 to the pipes 14 and their nozzles
15. Until the frame has been tilted through
a sufficient angle, the ports o, o’ remain out
of register (Figs. 9 and 10) so that the re-
ciprocation of the frame may go on without
the possibility of water discharging over the
decks from the nozzles 15, and interfering
with the pulp sheet directed thereover, or
with the stratification and classification of
the pulp while pursuing. the course of its -
normal flow. The ports o, o’, are so propor-
tioned that no matter at what portion of a
stroke (of its reciprocation) the frame F
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may be stopped preparatory to the tilting,

thereof to secure a register between sai
ports, the port o will always come well
within the port o’ to secure the full volume
of water therethrough not only for an incli-
nation of the frame which corresponds to
the dressing period, but for an inclination
which corresponds to the concentrate wash- 199
ing period, as will more fully hereinafter
appear. : ' -

The tilting of the frame F (with its decks.
d, d’) for purposes of dressing and washing
may be accomplished by suitable gearing, 105
rotation of the crank-shaft 6 being stopped
for the time being by shifting the driving
belt B from the fast pulley P to the loose
pulley P’ thereof as well understood in the
art. One form of the tilting gear is shown 1310

95

- in the drawings, and is substantially as fol-

lows:—The trunnion ¢ is provided with a
key 18 (Fig. 8) operating freely through a
key-way or groove 19 in a bushing 20 se-
cured to a gear wheel 21 and passing loosely 115
through the standard 5, a terminal ring 20"
secured to the bushing preventing displace-.
ment of the latter (in one direction) as ,
shown in Fig. 8. By this arrangement the
trunnion ¢ is free to reciprocate within the 120
bushing and through the gear-wheel 21 dur-

ing the reciprocations of the frame F, and
when the frame is stopped, rotation of the ~
gear 21 will obviously impart rotation to thé
trunnion ¢ (bein%‘ keyed thereto) and hence 125
to the frame. The gear wheel 21 is ad-

vanced by the toothed sections a, ¢, (Fig. 4)
of the partially toothed wheel 22 mounted
on the shaft 23 supported in bearings 24,
and. driven from any suitable source of 130
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power (not shown), and at any predeter-
mined speed. The plain section g of the
wheel 22 has no action on the gear 21 and
the frame remains at rest while said section

(%) is opposite the gear. The action of the

section @ is to turn the wheel 21 sufficiently
to cause the frame F to roek to dressing po-
sition, the tables assuming an angle of about
twenty-five degrees (more or less) to the
horizontal, as shown in Fig. 5, the section ¢

rocking the frame to cause the tables to as-

sume substantially a vertical position (Fig.
6), at which they remain unti the frame is
released and allowed to resume its horizon-

tal position. The frame (whatever be the

- angle to which it is tilted) is locked against

. pawl 25 (

0

25

i0

" wheel. ‘When the dog 28 has passed off the -

5

a return movement by a spring-controlled

(yielding in one direction by the
bending of the flexed spring 26, but limited
in the opposite direction by an abutment 27 )
the terminal laterally deflected finger 25” of
which engages the feeth of the gear wheel
21; but when the pawl is oscillated out of
engagement with the said
dotted position of the pawl in Fig. 4) the
frame returns automatically to its horizon-
tal position under the action of the counter-
weight R., This return to horizontal posi-
tion is accomplished while the pawl is dis-
placed (forced from engagement with the
gear 21) by the cam or dog 28 carried by the
wheel 22 at an appropriate distance beyond
the end of the toothed section ¢ of said

bevel face of the lug 957/ of the pawl (which
it traverses in effecting displacement of the
pawl) the latter redngages the gear wheel
21, by which time the %rame has resumed its
horizontal position. In rotating back to
such horizontal pesition under theé action of
the weight R, the frame settles down on a
spring-buffer Y of any approved construc-
tion, such buffer eliminating any jars, and
serving in a measure to support the frame

and thus relieve the locking pawl 25 of a.

portion of the weight of the frame. In re-
suming its horizontal position under the ac-
tion of the weight R, the rotation of the
frame causes the weighted arm 13 to oscil
late back to its original position - (from
which it had swunﬁ with the tilting of the
frame and in which i rocked the guide 10
out of contact with the separating surface)
thereby rotating the guide 10 back into con-
tact with the separating surface, destroying
the passage A, and confining the
next lot of pulp between the
side flange 9 as described.

During the tilting of the frame to bfing

its decks to dressing and washing positions,
the pulp-feed is-automatically cut off by the
closing of a_spring-controlied  self-closing
rock-valve V' of any conventional t pe
mounted on the pipe 2, and held open dur-

ing the feeding period by a tappet or pin 29

ar wheel, (see

flow of the
guide and the"

at the free end of an arm 30 carried by the

frame, said tappet engagingsor bearing

against, the lever arm 31 of the valve-spin-
dle 32 during said feeding period. So long
as the frame remains in its horizontal posi-
tion, the tappet 29 will bear against the le-
ver arm 31 and hold the valve open; as the
arm 30 recedes from the member 31 with the
tilting of the frame to dressing position, the
release of the member 31 will permit the
valve to close automatically as clearly obvi-
ous from the drawings. As the frame tilts
to its washing or vertical position the valve
still remains open (the lever-arm 81 having
a certain limit of oscillation). As the frame
returns to its original horizontal position the
tappet 29 will strike or reéngage the lever-
arm 31 and thus rock the valve V back to
open or feed position.

L represents a launder for the tailings
flowing over the free transverse edges of the

‘decks d, d’; 1’ a launder compartment for

the gangue or middlings resulting from the

dressing operation and flowing over the side

edges e of the decks; and L’ a launder com-

gartment for the concentrates washed off
uring the washing period.
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- The operation of the concentrator will

now be clearly obvious and is substantially
as follows :—Let us assume that rotation has
been imparted to the crank-shaft 6 so that
8 horizontal reciprocation is imparted to
the frame F and hence to the separating
surfaces of the decks d, d’, thereof, the pulp
being allowed to discharge from the pipe 2
into the trough 1 whence it flows or feeds
onto the decks through the nozzles 8, 4, as
described. Stratification and classification
of the material will now take place over

the surfaces S, the heavy concentrates being

at the bottom and the lighter gangue and

sands on top, the two superposed layers

grading or classifying themselves progres-
sively along the surfaces S into distinct
zones separated by dividing lines 2 disposed

across the decks (Fig. 2) as previously :
pointed out. We can assume that a constant

rotation is imparted to the tilting gearing
21, 22, and that the period of reciproca-
tion of the frame is confined to the period
of ‘inaction of the said gears (21, 22), that

is to say, to the period that the plain por-

tion 8 of the periphery of the wheel 22 be-
tween the dog 28 and the toothed section «
is rotating opposite the gear 21, this being
the .perio§ during which the frame F re-

mains in its horizontal position after being -

allowed to return to said position by the
dog 28 releasing the pawl 25 fiom the gear
21. The moment the section ¢ of the wheel
however, engages the teeth of the wheel 21,
the reciprocating movement of the frame is
stopped by stopping rotation of the crank-
shaft. As illustrated, the stopping of the

crank-shaft at this juncture must be done’

95
100
1@5
110
115
120
125

130.




~ described,

10

b

25

- closed or cut off

4 -

by hand,'though it is within the purview of
the skilled neechanic to cause the belt B to

"shift from the tight pulley P to the loose

pulley P’ automatically, and thus stop the
crank-shaft’s rotation. The section ¢ now

-tilts .the frame and hence the decks d, d’,

to dressing position (Fig. 5), the gear 21
being keyed to the trunnion ? as previously
and hence permitting such ac-
tion, in which rotation of the frame the
pin or tapg?t 29 leaves the valve lever 31,
the valve automatically rocking to its
position (see dotted posi-
tion of parts in Fig. 4). At the same time
the port o’ will be rocked into register with
the port o (Fig. 11) and dressing water will
immediately- rush into the spray pipes 14
and nozzles 15 onto the decks d, &', the
streams flowing over the stratified and
classified material being regulated by the
cocks or valves » with which the nozzles 15
are provided. In thus tilting to the dress-
ing ‘angle the frame F causes the eccentric
or guide 10 to rock away from the surface
S leaving between it and said surface a

- clear passage-way A (see dotted position

3¢
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Fig. 12) for the washed material which
thus flows over the edge ¢ into the launder
I/. ‘The provision of the guide 10 is im-
portant, as it prevents any loss of concen-
trates during the dressing operation, the
said concentrates-adhering to that section of
the area of the surface S included between
the guide and. overflow edge ¢ of the deck,
while the light gangue is carried over said
edge. Were it not for the guide, which
restricts the original pulp-flow to a pre-
seribed section of the entire area of the.deck,
the concentrates would be in danger of be-
ing washed off the deck in the dressing op-

eration, whereas they are now caught by

that section of the deck surface between the
guide and edge e. The dressing continues,
and the frame is locked by the pawl 25 to
the dressing angle, while the plain section b

“of the gear 22 is advancing opposite the

gear 21. As the gear 22 continues to re-
volve the section ¢ next advances the gear 21

_causing it to.turn sufficiently to rock the

50

bb

+ tripped the pawl 25 and released t
21, the weight R restoring the frame F, and’

60

frame to bring the decks d, d’, thereof to
vertical position (Fig. 6) the ports o, o’y
still however remaining sufficiently in reg-
ister as not to interfere with the free deliv-

_ery of water to the nozzles 15. The trans-

verse streams of water now .wash the con-
centrates adhering to the separating sur-
faces, into the launder compartment L/,
the washing continuing until. the do%l28 has

e gear

the decks thereof to
while the dog is passing over the bevel edge
of the lug 25" of the pawl The frame
having resumed its horizontal position, ro-

horizontal position

65 tation is restored to the crank-shaft which
. R o

 restore it to its first position,
opening

Thowever, extends

1,056,923

will again impart a horizontal reciproca-
tion to the frame during the period that
the plain portion s of the gear 22 between
the dog and the toothed section @ is passing
the gear wheel 21. Thus a complete cycle
has taken place, and this cycle is repeated
as often as necessary. As the frame F rocks
from the dressing to washing position, the
tappet 29 leaves the valve-arm 31 which has
reached the limit of its sweep by the clos-
ing of the valve V, but on the return of
the frame to its horizontal feed or stratify-
ing position,
reéngage said valve arm and oscillate and
i ‘thus again
the valve V and releasing the pulp
into the trough 1. At the same time the
ports o, o/, are brought out of register and
the dressing and wash water is automati-
cally cut off. The tailings from the pulp
during the stratifying and classifying op-
eration are caught in the launder L; the
middlings are caught in_ the Isunder L/;
and the concentrates in the-launder L as
already described. e

Owing to the présence of the trough one
end of the ]
per deck d has its spindle mounted prefer-
ably in the strip m which forms the sup-
port for the inner edge of the bottom of
the trough (Fig. 1).- The lower guide 10
the full length of the.
frame F having its eccentric spindles mount-
ed between the end walls of said frame.

The specific arrangement of superposed
decks here shown need not of course be ad-
hered to, a complete duplicate machine, that
is to say two decks in substantially the same’
plane fastened to & single
any combination of decks,
spirit of my invention. -

Having described my invention,
claim is— .-

1. Tn combination with a member having
a substantially plane reciprocatin separat-
ing surface for the distri ution of the con-
centrates in sheet form, means for feeding
pulp over said surface in a direction sub-
stantially parallel to the plane of recipro-
eation thereof whereby the material is

raded in the line of flow of the pulp, means
or directing streams of water transversely
to the line of pulp flow for dressing, and
subsequently washing off the concentrates in
their graded distribution, and means for cut-

falling within the

70
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the said tappet will strike or .

86

ide 10 identified with the up-

o5

frame, or in fact -

what T -

119
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12(

ting off the flow of pulp during the dressing -

and washing operations.

9. In an ore concentrator,
senting & substantially - plane .surface to
the flow of pulp thereover in a given direc-

‘tion and adapted to grade the material in

sheet form in the general line of flow, means
for tilting said surface about an axis sub-
stantially parallel to the line of flow, medns

for directing dressing streams across the

a member pre- .

12
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‘with a guide resting on the surface thereof
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graded material transversely to said axis,
and means for cutting off the pulp flow dur-
ing the dressing operation.

3. In an ore ¢oncentrator, a member pre-
senting a separating surface for the flow of
pulp thereover in a given direction and the
grading of said pulp in sheet form in the
general line of flow, means for tilting said
surface about an axis spbstantially parallel
to the line of flow and bringing the same
into ‘a plane disposed at an angle to the
plane of pulp-flow, means for. directing
across said surface streams for purposes of
dressing at one angle, and streams for wash-
ing the concentrates at a higher angle and
discharging the same in their graded dis-
tribution, and means for cutting off the ulp
flow . during the dressing and wasﬁing
periods. .

4. In a concentrator, a member provided

during the flow of pulp thereover, and dis-
posed parallel to.the general direction of
the pulp-flow, means for tilting said mem-
ber, and means for raising said guide off

‘said surface with the tilting of the latter to

a dressing plane.

5. In a concentrator, a member having a

separating surface traversable by a pulp-
flow in a given direction in a ‘given plane
whereby the material is graded in the gen-
eral line of flow, means for cutting off the

ulp-flow, means for tilting the member to

ring its surface in ‘a plane inclined to the
plane of pulp-flow, and discharging dress-
Ing water across the graded material during
the period of cut-off of the pulp, means for

. regulating the force of the dressing currents
- over different portions of the separatin

40
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surface according to the grades thereon, an

means for discharging the material in

graded distribution.

‘6. An ore concentrator provided with a
se;paratin%1 surface disposed in a plane per-
mitting the flow of pulp thereover in a

given diréction, means for cutting off the

pulp-flew and tilting the surface at an angle -

to the original plane of flow for purposes

of dressing, and at a higher angle for pur- .

poses of Femoving concentrates, the mate-
rial grading itself in its flow over the sur-
face into zones progressing in the general
line of flow, and means for girecting streams
of water for dressing and washing across
the several zones and discharging the con-
centrates in their’ graded distribution dur-
ing the period of cut-off of the pulp-flow.
% A concentrator having a member tilt-

“able about an axis and having asubstantially

Elan_e 'separ&ting surface adapted to be

brought into distinct planes for concentra-

tion, dressing and washing of concentrates,
means for feeding the pulp over said sur-
face in a direction substantially parallel to
said axis whereby the materi£ becomes

graded on said surface in the general line .

of flow, means for cutting off the flow dur-
ing thé dressing and washing operation, and
means for directing the dressing and wash
water in proper direction over the material
to preserve the graded condition thereof.
8. In combination with a member haviny
a separating surface for concentrates, mesr. .
for feeding pulp in a given direction ov -
said surface whereby the same becomies

70

graded in the general line of flow, means for _

cutting off said flow, means for tilting said
member in a plane transverse'to the normal
direction of flow of the pulp, and means
for directing streams of dressing water dur-
ing said period of cut-off over said tilted
surface transversely to the normal direction
of pulp flow for preserving the graded con-
dition of the material perparatory to wash-
ing.
9. In an ore concentrator, a member pro-
vided with a separating surface for the flow
of pulp thereover in a given direction where-
by the same becomes graded in the -general
line of flow, means for cutting off the flow,
means for tilting said surface transversely
to the direction of the pulp-flow and at an
angle to the plane of pulp-flow and means
for directing across the same, during the
period of cut-off, streams of water for pur-
poses of dressing at one angle, and streams
for washing the concentrates at a higher
angle and discharging the same in their
graded distribution.

10. In a concentrator, 'a tilting member

-provided with a separating surface for the

concentrates, means for causing a flow of
pulp in a given direction over said surface,
means disposed along the pulp stream and
engaging the separating surface. for restrict-
ing the aforesaid flow to a certain portion
of said surface, means for cutting off the
plup flow, means for directing streams of
water over the surface transversely to the
normal direction of flow of the pulp during
the period of pulp cut-off, and means for
removing said area-restricting member from
the concentrating surface to -expose the en-
tire area of said surface to said transversely
directed water currents. -

11. In a concentrator, a member provided
with a substantially p‘fane separating sur-
face, means for directing a flow of pulp in
a given direction over a portion of said sur-
face whereby the material becomes graded
on said portion in the general line of flow,
means for cutting off the pulp-flow, and
means for directing currents of water 6ver
the entire separating surface in a direction
transverse to the normal direction of pulp- -
flow during the peried of cut-off of the pulp
for dressing, and means for discharging the
concentrates in their graded distributien.

- 12. In combination with a ‘member hav-

ing a-substantislly plane separating surface
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over which the pulp is free to flow it a

,givian direction and be graded in the gen--
‘era

line of flow, said member being rotata-
ble about an axis parallel to the general di-
rection of the pulp-flow, means for cutting
off the pulp, and directing streams of wa-

o

ter over said surface across the path of

' Eulp-ﬂow for a tilted position of the mem-
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. of pulp suppl

er during the period of cut-off, for dress-
ing at one angle, and washing and discharg-
ing the concentratés in their graded distri-
bution at a higher angle.

13. In combination with a member hav-

ing o separating surface over which the
pulp is caused to flow in a given direction
whereby the same is-caused to stratify, and

_grade into zones separated by lines of di-

Vvision . transverse to the direction of pulp
flow, means for cutting off said pulp, means
for tilting the member about an axis par-
allel to t%e general direction of pulp-flow
and bringing its separating surface Into a
plane disposed at an angle to the plane of
pulp flow, and means for directing streams
of water across the zones of classification in

.paths substantially transverse to the axis of

rotation of the member during the period
of cut-off of the pulp, and discharging the
concentrates in their graded distribution.
14. In combination with a substantiaily
plane separating surface having . material
deposited -and graded thereover in distinct
zones, means for directing streams of wa-
ter across the zones in paths substantially
parallel to the lines of separation between

the zones and discharging the concentrates

in their graded distribution, and  means for
regulating the force of the water currents
according to the character of the graded
material. e

15. In combination with a suitable source
, & rotatable member having
o substantially plane separating surface
over which the pulp is free to flow and be-
come graded in a general direction parallel
to the rotation axis of said member, means
for tilting the member about said axis to
bring the separating surface in a plane in-
clined to the plane of flow of the pulp,
means for cutting off the pulp, means for

" directing streams of dressing water over the
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material deposited on the

"the: concentrates in

_separating sur-
face during the period of cut-off of the pulp
in a direction transverse to the rotation axis
of the member, and means for ‘discharging
their graded distribu-
tiomn., : .

16. In combination with a suitable source
of pulp supply, a rotatable member having
a separating surface over which the pulp'is
free to flow and become graded in a gen-
eral direction parallel to the rotation axis
of said member, means for tilting the mem-

" ber about said axis to bring the plane of the

(1

separating surface to & predetermined in-
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cline to the plarie of flow of the pulp, means
for cutting off the pulp to said surface,

_means for directing during the period of

cut-off of the pulp, streams of water over
the material deposited on the separating
surface in a direction transverse to the ro-
tation axis of the member, means for tilt-
ing the member to bring the plane of its
separating surface to a greater incline to -
the plane of flow of the pulp, and continu-
ing the transverse streims of water afore-
said over-the surface to wash and discharge
the concentrates in their graded distribu-
tion. '

17. In combination with a suitable source
of pulp-supply, a rotatable member having
a substantially plane separating surface
over- which the pulp is free to flow and be-
come graded in a general direction parallel
to the rotation axis of said member, means
for tilting the'.member about said axis to
bring the separating surface in a plane in-
clined transversely to the plane of flow of
the pulp, means for automatically cutting the
the pulp, means for directing streams of
dressing water over the material deposited .
on the surface in a direction transverse to
the rotation axis of the member during the
period of cut-off of the pulp, and means for
discharging the concentrates in their graded 96
distribution. ‘ ‘

8. In combination with a suitable source
of pulp supply, 2 rotatable member having
o substantislly plane separating surface
over which the pulp is free to flow.and be-.
come graded in'a general direction parallel
to said axis, means for reciprocating said:
member parallel to said axis, means for tilt-
ing.the member about said axis to bring the
separating surface in a plane inclined trans-:
versely to the plane of flow of the pulp,
means for cutting off the pulp to said surface,
means for directing streams of dressing wa-
ter over the surface across said axis after
the pulp flow has been cut off, and means for:
discharging the gangue and sands and con-
centrates in their graded distribution. . -

19. In combination with a tilting member
having a substantially plane separating sur-
face for concentrates, means for

ulp thereover in a given direction where-

y the same becomes graded over said sur-
face, means for cutting off the pulp-flow,
‘means for directing streams of dressing wa-
ter over the graded material in
stantially parallel to the lines of division be-
tween the grades, and means for washing =
and discharging the concentrates in their .
graded distribution. : :

90. In an ore concentrator, a member pre-:128
senting a substantially horizonts! suriace
to the flow of pulp In a given direction
whereby the material becomes graded on
said surface, means for cutting off the pulp
supply, means for tilting said surface in a.130
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plane transverse to said pulp-flow and to

distinet angles, and means for directing

streams of water across said surface while
at said angles for respectively washing and
discharging the sands and concentrates in
their graded distribution. :

21. In an ore concentrator, a member pre--

senting ‘a substantially plane separating sur-
face for the flow of pulp thereover in a given
direction whereby the pulp becomes graded
thercover in the general line of flow, means
for cutting off the flow, means for tilting

said surface during the period of cut-off of .

the pulp in a plane transverse to the direc-
tion of pulp-flow and at an angle to the
plane of pulp-flow, means for directing
across the tilted surface at an angle to the
line of flow of the pulp thereover, streams
for dressing the graded material, and means
for washing and discharging the concen-

- trates in their graded distribution.

25

30

35

22. In combination with a tiltable member
provided with a substantially plane separat-
ing surface, means for producing a flow of
pulp thereover in a given direction whereby

the material is graded in the line of flow,

means for tilting the member, means for
washing the material transversely of said
flow on said member while tilted, and means
for discharging the concentrates in their
graded distribution. ' :

23. In combination with a member tiltable
about a fixed axis and provided with a sub.-
stantially plane separating surface, means
for producing a flow or pulp thereover in a
direction substantially parailel to said axis

whereby the material is graded in the line |

of flow, means for cutting off the flow and
washing the material transversely of said
flow for a tilted position of the member and
maintaining the separation between .the
grades, and means for discharging the con-
centrates in their graded distribution.

24. In an ore concentrator, a member pre-
senting a substantially plane separating sur-
face for the flow or pulp thereover in a
given direction and the grading of said pulp
in sheet form .in the general line of flow,
means for tilting said surface, about an axis
substantially parallel to the line of flow, into
a plane disposed at an angle to the plane
of pulp-flow, and means for directing across
the same dressing streams for the purpose
of dressing the pulp, and means for washing
away the concentrates from said surface.

25. In combination with a tiltable mem-
ber provided with a substantially plane sep-
arating surface, means.for producing a flow
of pulp thereover in a given direction
whereby the material is graded in sheet
form .in the general line of flow, means for
tilting said member about an axis substan-
tially parallel to theline of flow, and means
for washing the material transversely of
said axis while said member is tilted, and
directing the streams thereover to preserve
the concentrates in their graded distribu-
tion. ' ,

In testimony whereof I affix my signa-
ture, in presence of two witnesses.

S - FRANK E. MARCY.

“Witnesses: ' ’
H. I. Goobspeep,

O. H. Jounsox.
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