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To all whom it may concermn:
Be it known that we, WinLraM L. CARD and
FRANK. S. CARD, of the city of St. Louis, in

.the State of Missouri, have invented a certain

new and useful Improvement in Apparatuses
for and Methods of Concentrating Ores, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming part of this
specification.

Our present invention relates to the con-
struction and method of operating that class
of concentrators wherein the concentrating
pan, or tray is, by means of suitable mechan-
ism, given a reciprocatory motion, combined
with shocks, or sudden jars,to effect the sepa-
ration of the heavier, or metalliferous portion
of the pulp from the lighter, or gangue por-
tions thereof.

The first object we have in view, is to de-
liver the pulp into the central portion of the

tray, in a stratified condition, and this we

effect by feeding it into compartments at the
rear end of the tray, which compartments are
formed by thin partitions extending upward
from the bottom and forward from the rear,
and opening toward the front, near the center
of the tray said partitions being substantially
in line with the longitudinal to and fro move-
ments of the tray; which method of feeding,
or its equivalent, embodies the first feature
of our invention.

The second object we have in viewis to dis-

“tribute the water at the head of the pan, over

a large area, in a divided state, and under
such control that the quantity or volume
thereof may be increased or diminished at
will, across the whole head of the tray, or at
certain localities, as desired; and this we effect
by a series of transversely arranged, perfo-
rated tubes or pipes provided with vertically
movable valves, having stems for delivering
the water in drops, or minute streams, which
or its equivalent embodies the second feature
of our invention.

The third object we have in view, is to so
suspend the tray that its weight shall be so
distributed between its supports as to avoid
false motions, which interfere with stratifica-
tion, to render the adjustments for leveling
sidewise and varying the pitch endwise sim-
ple and convenient, and at the same time to

reduce friction in the bearingsto a minimum;
and this we effect by suspending the tray
from three points, by converting the ends of
the adjusting screws, as near as may be, into
anti-friction bearings, (the ordinary wear on
which can be readily compensated for with-
out expense, by simply turning the screws,)
which combination, or its equivalent, em-
bodies the third feature of our invention.

The fourth objeet we have in view is to feed
the pulp (from the crushers, or stamps) in
equal quantities, as near as may be, to each
of the receiving compartments and in such
manner as to facilitate rather than to disturb
the process of stratification, and this we effect
by the use of an equalizing trough discharg-
ing at each .end upon perforated divider
plates horizontally located just above the
contents of the receiving compartments,and
at the extreme rear ends thereof, which
combination, or its equivalent, embodies the
fourth feature of our invention.

The fifth object. we have in view is to set
up,.in the suspended portion of the machine,
a substantially invisible tremulous vibration,
as nearly as possible analogous to musical
vibration, and this we effect by the arrange-
ment of a very rigid, coiled spring underneath
the tray, whose straining wires pass under

lugs cast upon the bottom of the tray, and

which are adjustably secured to the ends of
the tray, thus converting the tray bottom into
a species of sounding -board, whieh, or its
equivalent, embodies the fifth feature of our
invention. C
The sixth object of our invention is to
leave the suspended tray free as possible,
from all connection with the actuating mech-
anism, and which we effect by communiecat-
ing the motion of the cam to the tray, by
means of a parallel bar extending from the
cam to the forward, oscillating support; said
bar being carried upon links in such manner
that the free end of said bar having contact
with an arc upon the outer sarface of the os-
cillating supporting bar, is snseeptible of

vertical adjustment for the purpose of vary-

ing the throw of the tray.

There are other minor features of inven-
tion, embodying special construetion and par-
ticular combinations, all as will hereinafter
more fully appear. ‘
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Our invention cousists in features of nov-
elty hereinafter fully described and pointed

--out in: the claims.
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Figure Iis a top or plan view of ‘a concen-
trator embodying our invention. Tig. II is
an enlarged. cross section, taken on line 11~
I, Fig. VI.  Fig. 1I1'i$ a cross-section, taken
on line II—III, Fig. I. Fig.IVis a similar
view, taken on line IV—IV, Fig. L. Fig.V is
an end view. - Fig. VI is‘a side elevation.
Fig. VILis a vertical, longitudinal section,
taken on line VII—VIL Fig. I.. Fig.VIILisa
transverse section of one of the water tubes
or: pipes, the section being taken on line
VIII—VIIL, Fig. IX.  Fig.IXis a detail, lon-
gitudinal section of one of the water pipes
taken on line IX—IX, Fig. VIIL Fig. X is
an end view of ‘the roller: against which the
cam bears. Fig. XTisasection taken online
XI—XI, Fig. X. Fig. XI1is an enlarged, de-
tail section, taken on line XT[—XII, Fig. L;
Fig. XTII is an enlarged, perspective view of
one of the feed trough supports. ,

We will now proceed to describe our inven:
tion with reference to the drawings, so that
others skilled in the art to whieh it apper-
tains, may apply the same.

1 represents the main, longitudinaltimbers
of the frame of the machine;

2 are the Jower and 3 the upper cross tim-
bers of the frame, which are recessed.intothe
longitudinal timbers and properly secured
thereto by suitable bolts, and the upper cross
timbers 3 :are further supported by braces 4.

Upon the forward ends of the timbers 1 is
secured a bumper 5, by means of suitable
bolts passing through the timbersand through
the flanges 6 of the bumper, as shown in
Fig. VL.

7 represents the mainshaft of the machine,
which is journaled in boxes 8, secured to the
flanges 6 of the bumper.

On the shaft 7 are mounted tte driving pul-
ley 9, and a cam 10, which impart the rear-
ward movement to the tray or pan of the ma-

chine.
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Near the front end of the machine is a vi-
brating support 11, mounted upon a rock-
shaft 12, to which it is secured. The shaft
12 hasbearingin adjustable boxes 13 secured
to the timbers 1 by means of bolts 13, fitting
in slots 18" in the boxes, to permit the ad-
justment of the boxes, longitudinally of the
machine.

In the enlarged, upper end of the support
11 is a conical sccket 14 forming a bearing
for the lower end of an adjustable bearing-
serew 15, carried by the forward end of the
tray or pan 16, (see Fig. VIL) The support
11 sustains this end of the tray or pan, and
the tray or pan is preferably provided with a
bracket 16%, against which the upper end of
the support bears, as it is moved to vibrate
the pan, the bracket serving to remove the
strain from the set screw 15.

17 represents standards secured tothe tim-
bers 3 at the far end of the machine from the

support 11, and which have a series of coni-
cal openings 18, as shown in Fig. VIL. Upon
these standards is swung a hanger composed
of vertical bars 19 united by horizontal bolts
20. Thehangerhasadjustable bearingserews
21 at its upper corners, the conical ends of
the serews fitting in the openings 18 in the
standards.  The hanger is further provided
with adjustable bearing screws 22 atitslower
corners, and these bearing screwshaveround-
ed ends fitting in sockets in the bottom of
the tray, as shown at 22*, Fig. III.. Thisform
of compound hanger pivoted on bearing
screws, as shown, at its upper corners, and
carrying ithe trayon bearing screws at: its
lower corners, reduces friction toa minimum,
prevents all side motion of the tray, (which
would interfere more or: less with the strati-
fication of the material in passing through
the feeding compartments) thus eliminating
the use:of side guides; asi used in some ma-
chines, and also furnishes a ready and con-
venient method of leveling the tray and dis-
tributer trough sidewise of the machine, as
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well as for varying theinclination of the tray, -

longitudinally of the machine. The tray 16
thus rests'upon a tripod support, and has at
all times, and under all circumstances, a firm

| bearing at each of the three points, thus pre-

venting ‘all’ rocking or jarring in the bear-
ings..  The form of this hanger, and the
method of adjusting its pivotal points longi-
tudinally of the machine, so as'to modify its
ares of travel, and thereby the toss of the
tail or rear end of i the tray, can be changed
and modified in many ways, without chang-
ing the effects produced; hence we do not
confine ourselves to the particular construe-
tion shown.

23 represents a rock-shaft or rod journaled

to the timbers 1, and which, as shown in Fig.
‘VII, is provided with a fixed arm 24, and a
vertical loose arm 25. Projecting upwardly
from the arm 24 is a pivoted link 26.

27 is a pusb-bar having pivotal connection
with and carried upon the upper free ends of
the arm 25, and link 26, formed at each end
to receive the anti-friction rollers 28 and 30
which roller 28 bears against an are on the
outer face of the vibrating support 11, and
the roller 80 bears against and is actuated by
the cam 10. These rollers 28 and 30 may be
provided with tires 31, of some elastic mate-
rial as rubber, (see Figs. X and XI,) so as to
cushion the return blow upon the cam as well
as to prevent undue wear in transmitting the
movement through the above deseribed mech-

anism from the eam 10 to the vibrating arm

11, by means of which rearward movement is
imparted to the tray. Tt will be understood

that as the cam 10 is turned in the direction
of the arrow, Fig. VII, the bar 27, which has
pivotal connection with the arm 25 and link
26, will be thrust rearward, which movement
will be imparted to the vibrating support 11
and tray 16. When the cam leaves the roller,
the bar 27, with its connecting parts, is
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drawn quickly back by meansof a spring 32,
and these parts being light in weight, as com-
pared with the trayand itsparts, they will be
drawn back in advance of the tray,so as not
to, in any way, affect either the vibration or
return movement of the tray. The rollers
above mentioned are introduced simply to
reduced friction and consequent wear and
consumption of power, but are not abso-
lutely essential to the operationof the parts,
and could be dispensed with if desired.

In order to provide for differentlengths of

movement to the tray, we secure a lever 33.

to the shaft or rod 23, (see Fig. VI.) Thisle-
ver has a slot 34, in which fits a set serew 35,

. ~which passes through orinto one of the tim-

bers 1. It willbe understoodthat by moving
the shaft 23 by means of the lever 33, and

_holding it to that adjustment, the point of

contact between the roller 28 and the support
11 can be changed, as shown by full and dot-
ted lines, Fig. VII, and by moving this point

" of contact toward the shaft 12, the length of
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movement of the tray will be inereased, and
by moving the contact point in the other di-
rection, or farther from the pivotal point, viz:
the shaft 12, the length of movement of the
tray will be diminished. As hereinafter stat-
ed; the cam which actuates this mechanism
is. constructed with such curve as will pro-
duce a retarded, rearward movement, and the
object of this special arrangement of cam,
push bar and vibrating support, is to enable
the operator to vary the stroke of the tray,
and at the same time, whether he is using a
long, short, or intermediate stroke, have the
full effect of the retarded, rearward move-
ment due to the eurvature of the face of the
cam, from the fact that while the push bar is
always moved thesame distance, at each revo-
lution of the cam, and over corresponding in-
tervals of space, in the intervals of time due
to the shape of the cam, the vibrating sup-
port has a variable throw,due to the distance
from its pivotal point, of the point of contact
between the push-bar and the concave on the
outer side of said vibrating support, thus per-
mittingavariationof thelengths of thestrokes
without any variation in the retarded, rear-
ward movement of the tray, or the relative
time oceupied thereby, a feature absolutely
essential to good results. as the relations of
the movements to time are exceedingly im-
portant.

From the fact that the troughs, conveyers,
or spouts conducting the pulp to this elass of
machines in ore-dressing mills, are almost in-
variably arranged at the rear of, or acrossthe
beds of the machines, as well as that there is
generally more or less dripping and slopping
from the trays themselves, it will be seen that
thelocation of the actuating mechanismabove
described is upon that part of the machine
farthest removed from danger of injury and
undue wear, often caused by the leaking or
slopping of pulp or tailings thereupon. When
the tray has been forced rearward, as ex-

plained, and the cam 10 has left the roller 30,
the tray is drawn back against the bumper §
by means of a spring 36 connected by means
of a bracket 37, or otherwise, to the tray, and
by meaus of a bracket 38 or.otherwise to the
bumper. The spring is provided with an ad-
justing screw 39, by which its tension may be
regulated. The end of the tray which comes
in contact with the bumper is preferably cov-
ered or faced by a piece of leather or equiva-
lent material, as indicated at 40, Figs. VIand
VII, for the purpose of reducing the wear of
the bumping surfaces. .

To facilitate the precipitation and delivery
of the heavier mineralized portion of the pulp
over the forward, or head end of the tray or
pan, its rearward movement should have the
greatest velocity at its initiative and dimin-
ish uptothe end of its rearward stroke, where
it graduaily comes to a full stop; then, in the
return forward movement, it should have an
accelerated motion, until the stroke is ar-
rested by contact with the bumper; and the
length of the strokes and the number thereof
per minute, should be adjusted, as near as
may be to suspend the gangue, or barren mat-
ter in the water, at the same time allowing
the heavier particles of mineral to settle upon
the bottom of the tray and partake of its
movements, whereby the travel of the gangue
will be due principally to the water currents
and the travel of the mineral will be due to
the shocks imparied to the tray. The face
of the cam 10 is therefore constructed upon
such curve as will produce the above de-
seribed retarded rearward movement of the
tray, and as the return forward movement of
the tray is produced by the spring 36, this
movement is accelerated up to the instant of
the shock produced by the impaect of the tray
againstthe bumyper. Asthetray stopsagainst
the bumper, the mineral, by reason of its ac-
quired momentum, slides forward upon the
tray bottom, and a portion is delivered over
the front end thereof.. At the beginning of
the rearward movement, the tray slides back
under the mineral, but owing to its retarded
movement and the gentle stop and brief in-
terval of rest at the end of the rearward
stroke, the mineral again settles upon the
bottom to be again brought forward with
newly acquired momentum, by the acceler-
ated movement of the forward stroke, due to
the spring 36. ‘ '

In dressing a lean ore, it is desirable todis-
charge the gangue over the rearor tail of the
tray quite rapidly, and to discharge the min-
eral over the head of the machine sufficiently
slow to maintain a bed of mineral in thecen-

tral portion of the tray, which shall receive

the fine slimed mineral and bring it over the
head of the tray; and vice versa, in dressing
a very rich ore, or one composed largely of
mineral, it is desirable to bring the mineral
over the head as rapidly as possible, and to
discharge the gangue slowly over the tail, so
as to avoid a lossin slimes which would other-
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wise occur. Again, in dressing an ore where
there is great difference in the specific grav-
ity of the mineral and gangue, (as for in-
stance, a lead sulphide, from a quartz matrix,)
the capacity of the machine may be increased
by causing it to discharge as rapidly as pos-
sible from both ends of the tray.

There is a number of adjustments which
are within the knowledge of the skilled op-
erator, and intelligently manipulated tend
to produce the above desirable results as for
instance, violence of shock, stroke of tray,
number of strokes per minute, quantity of
water fed with the pulp, quantity of head wa-
ter used,longitudinal inclination of tray, &e.,
but there will be found in this machine an-
other adjunct which can be made materially
to assist in accomplishing these objects; viz:
means for varying the ares in which the ends
of the tray move, duringits strokes,and caus-
ing the shocks to occur at any desired patt of
said arcs, which ends are attained by making
the journal boxes 13 of the shaft 12, and the
upper bearings of -the compound hanger 19,
adjustable longitudinally, as stated. When
it is desired to have the shock occur at the
instant the tray is moving as near as may be
in a horizontal plane, the journal boxes 13
and the bearing screws 21, should be adjust-
od as shown in the drawings, so that both the
vibrating support 11 and the hanger 19 will
be in a vertical position at the end of the for-
ward.stroke. When it is desired to have the
shock occur while the pan is moving in an
upward plane, the journal boxes 13, and the
bearing screws 21 should be so adjusted that
the vibrating arm 11, and the hanger 19 will
be inclined toward the rear or tail of the ma-
chine at the end of the forward stroke.
‘When it is desired to have the shock occur
when the tray is moving in a downward
plane, the journal boxes 13'and the bearing
serows 21 should be so adjusted that the vi-
brating arm 11, and the hanger 19 will in-
cline toward the head end of the machine

(or from the tail) at the end of the forward

stroke. - The greatest tendency of movement
toward the head (due to adjustment of are to
shock) is produced when the shock oceurs
while the tray is movingin an upward plane,
the least when it is moving in a downward
plane, and the medium effect when it is mov-
ingin a horizontal plane. It will beapparent
that a cause which will affect the whole tray
as above described) will affect either end
thereof. Therefore by so adjusting the vi-
brating support 11, and hanger 19 that one

end will bé moving in an upward and the |

other in a downward plane, at the instant of
shock, one in an upward, or downward, and
the other in a horizontal plane at the instant
of shoek, &c., will produce a great variety of
new and usefulresultsin the dressing of ores,
very essential from the fact that scarcely any
two are found to be exactly alike. Ior con-
venience of expression, we will eall these ad-
justable movements, the “toss” of the tray.

519,087

‘We are aware that conveyers have been con-
structed on this tossing prineciple, as also that
it enters into the results produced by many
of the belt machines and percussion tables
in and out of use; but we are not aware that
this prineiple has before received-the atten-
tion it merits, and means provided in a con-
centrating machine, whereby the beneficial
effects arising from this cause may be taken
advantage of, and the injurious effects avoid-
ed. In ali cases where a concentrating ma-
chine is supported upon vibrating supports,

‘or suspended upon hangers, so that the move-

ment of any part of the concentrating sur-
face is in an arc or arcs of a cirele, this cause
is producing effeets, either beneficial, or in-
jurious. An are which would be beneficial
in the treatment of one ore, (of say a rich
lead sulphide) wounld be very detrimental in
the treatment of another ore, (say a lean, zine
blende,) hence the importance of this prinei-
ple being studied and understood and adjust-
ments being provided in concentrating ma-
chines, by means of which its benefits may
be gained, and it§injurious effects avoided.

. The concentrating pan or tray 16 may be
of cast metal, or constructed with a wooden
frame, having a sheet metal bottom. It has
a slightly inclined -bottom portion from A to
B, and a substantially or approximately level
bottom portion extending from B to the end
C. When the pan is made of cast metal, it
has bolted to its forward end a cross-beam 42
for receiving the impact of the bumper 5.

- The tray-has sides 43 projecting a shert dis-

tance above the bottom, and it has one or
more longitudinal partitions 44, placed sub-
stantially in line with the main to and fro
movement of the tray which sides and parti-
tions with the ends 45 form a compartment or
compartments 46 in the rear end of the pan,
which compartments receive the pulp as it is
fed from the distributer trough47. The par-
titions 44 extend substantially half way from
the rear toward the front end of the pan or
tray, as shown in Fig. 1.

In all the belt machines and percussion ta-
bles of which we have any knowledge, the
pulp is fed onto the belt or table a short dis-
tance belowthe head end thereof, from distrib-
uter boxes or troughs, in a series of streams,
ora thin sheet, and to this cause alone, more
than to any other, is due a very large per cent.
of the loss of mineral in the tailings from such
machines. The loss due to this cause has
been observed, discussed and deprecated, but
up to the present no way of overcoming the
diffieulty has been devised. )

The heaviest bed of mineral, on all this
class of machines, when in operation, will be
found a short distance below where the dress-
ing water is applied; in fact, almost exactly
where the streams of fresh pulp, (mineral,
gangue and water) are being fed.” The inevi-
table effect is, that this bed of mineral, which
the machine is struggling to earry over the
head, is torn up, its stratification in great
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measure destroyed, and its constituents (prin-
cipally mineral), are thereby washed toward
the tail to be again precipitated or stratified,
and again brought forward to again run the

. gauntlet of this pernicious down pour of the

fresh pulp being fed to-the machines. Such
particles as pass between these streams of
pulp, are carried over the head; but a large
percentage of those that encounter these
streams, are carried over the tail with the
waste, and are lost. This is especially true
of the more minute particles of mineral. We
overcomo this difficulty entirely, by introduc-
ing these feed compartments, wherein. the
mineral is thoroughly stratified before it en-
ters the main tray. They not only serve as
feeding channels, but as stratifying compart-
ments, and render the full length of the tray
available for precipitation, stratification and
hence recovering the mineral constituents of
th(? pl_llp, conditions which we do not know to
exist in any other device.

The prime object is to deliver the pulp into
the main tray, with the mineral at the bot-
tom, and the gangue as near as may be, in
suspension in the water. This resultis facili-
tated by the form of the compartments, the
bottom being curved upwardly at the rear;
and the outer side and partition forming the
inner side, being substantially in line with
the reciprocating movement of the tray; as
well as by the fact that the entire mass moves
in one direction, (toward the head,) while
passing through these compartments, thus
baving less tendency to roll and mix, than
where the bottom material is moving toward
the head and the surface toward the tail.

Another point of superiority lies in the fact
that wh}le in the other machines, with which
comparison is being made,—the mineral must
be carried forward directly against, or in op-
position to the current formed by the water
of the pulp, as well as the dressing water, in
this' device, it is thrown off and out of the
outer side, of a stream moving in a semi-eir-
cle, as the current is reversed in turning from
the feeding and stratifying compartments,
into the tailings channel between them. The
difference between rowing a boat at right an-
gles, or inopposition to the current of a river,
furnishes a good illustration of the principle
here involved. Thesuspended, and partially
suspended gangue, turns about in the oppo-
site direction, and goes over the tail readily
with the water, but the mineral leaves the
gangue where the current is turned about
from the stratifying, feeding channel, into
the tail sluice; and from this point, to and
over the head of the tray, encounters no ob-
stacle to its forward progress, except the
head or dressing water, the volume of which
is so adjusted by the cocks, as to hold back
only gangue matter, and to deliver the min-
eral, thoroughly cleaned, over the head of
the tray. The trough 47 delivers the pulp
onto perforated plates or dividers 48, (one of

these plates is removed from Fig. I,) which
are supported atthe corners on lugs 49 on the
sides 43 and partitions 44, and on the ends
45 of the tray, (see Fig. 1) The perforated
plates are supported slightly above the sur-
face of pulpinthe pan, asshown in Fig. XIL
The purpose of these perforated divider plates
48, is to subdivide the streams of pulp flow-
ing from the passages 52, of the distributer
trough 47 into a great number of minute
streams, or drops; as a shower, falling the
shortest possible distance, upon the surface
of the pulp, at the rear end of the feeding
channel 46, in such manner as to interfere as
little as possible with the process of stratifi-
cation going on underneath said plates,in the
rearward portion of the feeding channels, or
compartments 46. As the drops of pulp fall
through these plates into the water, in the
compartments below, their mineral constitu-
ents sink at once to the bottom, while the
gangue remains in suspension, thus making
these plates a most important adjunct to that
perfection of stratification so necessary to
close work. -

The distributing trough 47 is preferably
formed with a rounded bottom; as shown in
Figs. VI and VII, and it is supported by sad-
dles or plates 49, noteched into the partitions
44, see Figs. IIT'and XIII. As shown in Fig.
II the trough is provided with low strips 50,
at its bottom, a short distance back from its
ends, over which the pulp has to pass: these
strips serving to contain a small portion of
pulp in the bottom of the trough, over which
the pulp is caused to move. The extreme
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ends of the trough are preferably bridged by -

strips 51 beneath which are the passages 52,
through which the pulp is discharged from
the trough. The trough is held on the sad-
dles 49 by being riveted thereto, and is held
to the tray by means of bolts 53 which pass
through the trough, through the saddle and
through the bottom of the tray, as shown in
Fig. I1. ‘

54 represents the chute or spout through
which the pulp is delivered into the trough 47.

55 represents an adjustable tail-board se-
cured to the rear end of the tray between the
partitions 44, (see Figs.Tand VIL) This tail-
board does not extend as high as the parti-
tions and it may be held in place by wedges
56 or by other suitable means. The purpose
of this adjustable tail board, is to control at
will the depth of the material under treat-
ment in thetray, thereby, among other things,
controlling the velocity of the flow around
the forward ends of the partitions 44, and
through the tailings ehannel between them,
as well as to modify such currents in the cen-
tral portion of the tray. This adjustment is
very important as in combination with vol-
ume of water, inclination of tray, and inten-
sity of shock, it enables the operator to save
a much larger percentage of mineral than he
could otherwise do.
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57 is a trough secured to the timbers 1, for
the purpose of receiving the tailings as they
drop from the pan.

58 represents one or more water pipes, (we
have shown three,) arranged transversely
over the pan or tray, and which are fed from
the main pipe 59, through connections 60,
provided with valves 61. The connections 60

- are preferably made of flexible material, such

Io
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as hose, so as to avoid the necessity of an ac-
curate fitting, and adjustment of ‘the parts.
The pipe or pipes 58 are supported over one
of the cross-pieces 3, secured to thetimbers 1,
by means of standards 63 having upper set
screws 64, the ends of which impinge against
aforn} of clamp 66, which is madeto embrace
the pipes, as shown in Figs. I, VI and VII,
and .a lower set screw 65, the upper end of
which enters a socket 62 cast in the lower
side of the clamp (66) for the purpose of re-
taining said clamp in the position shown.
By means of these set-serews 64 and 65, the

pipes 58 may be properly leveled so as to de-.

liver the water equally from side to side,
across the head of the tray. The pipes are
arranged over the forward end of the tray,
and they are provided with a series of perfo-
rations fitted with valves 67 fitting in the per-
forations at the top of the pipes, and the
stems 68 of which extend through the perfo-
rations in the bottom of the pipes, and extend

- beneath the pipes, asshown in Figs. VIII and
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IX. Wire nails answer very well for these
valves, the openings or perforations in the
top of the pipes being counter sunk to receive
the heads of thenailsor valves, and the open-
ings in the bottom of the pipes being larger
than the stems 68, so as to permit the water
to escape from the perforations around the
stems. The stems are preferably pointed at
their lower ends. The water from the pipes

-slowly passes through the lower perforations,

and drips from the lower ends of the valve
stems into the head of the tray, and should
the valves or any part of them become
clogged and retard the passage of the water,
an inecreased pressure turned on through the
cocks 61, for a short interval, will lift the
valves by pressure from their seats, and cause
their stems to move vertically, and thus any
clogging that may occur is very readily and
quickly removed. )

70 represents a heavy, coiled spring secured
beneath the bottom of the tray by means of

-adjustable rods 71. The rods 71 pass beneath

ribs or bridge-pieces 72, secured to or formed
upon the bottom of the tray, and the ends of
the adjustable rods are held by projections 73
on the bottom of the tray. This spring 70,
with the deseribed manner of arranging it,
causes a substantially invisible and tremu-

" lous vibration of the tray, as it is oscillated,

65

this vibration being analogous to the vibra-
tion of the sounding-board of a musieal in-
strument, and by adjusting the rods 71, the
tension of the spring can be regulated to pro-
duce stronger or weaker vibrations, at will.
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80 represents a deflector, upon which the
mineral that isdelivered over the head of the
machine falls, and is conducted to eitherside
of the timbers 1, see Fig. IV. As shown in

Fig. VII, the forward end of this deflector has.
an up-turned flange 81, to prevent any por-

70

tion of the mineral falling over this end of °

the deflector, and coming in contaet with any
part of the working mechanism, which im-
parts the rearward movement to the pan or
tray. ,

The operation of our improved machine is
as follows: The proper tension having been
given the springs 82, 36, and 70, as near as
may be, the cocks or valves 61 are slightly
opened,and the machine is set in motion, and
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the pulp from the crushing machineis turned -

into the distributer trough 47. The adjust-
ment of the springs and the speed with which
theshaft 7 is turned, together with the amount
of water admitted through the valves 61, are
within the knowledge of a skilled operator,
who can now re-adjust the parts fo exactly
meet the requirementsof the ore being treat-
ed. While the tray is being vibrated upon
its tripod support, which prevents rocking or
jarring, and permits enly longitudinal move-
ment, the effect is to suspend the gangue in
the water, while the mineral settles upon the
bottom of the tray and partakes.of the mo-
tion of the tray, in which it is materially as-
sisted by the sounding-board-like vibrations
of the tray produced by the action of the
spring 70, so that by the time the pulpleaves
the compartments 46, it is in a stratified con-
dition. The water and suspended gangue
then turn first toward the center, as they pass
the ends of the partitions 44, and then turn
toward the rear of the pan, as shown by the
half-feathered arrows, and finally pass off
through the tailings channel between the par-
titions over the adjustable tail-piece 55, while
the mineral, being acted upon, prinecipally by
the shocks, owing to the fact of its being
heavier and nearer the bottom, or upon the
bottom of the tray, with nothing but the re-
quired dressing water opposed to its progress
is carried to and over the head of the tray,
as shown by the full arrows, Fig. I, and any
heavier pieces or particles of gangue which
might otherwise be discharged over the head
with the mineral, are washed back by the
dressing water dripping from the pipes 58,
and as the quantity or volume of this water
is under absolute control, and is distributed
uniformly over the head of the pan, this por-
tion of the work can be rendered almost abso-
lutely perfect.

The method of introducing the pulp into
the rear ends of the compartments 46, through
the perforated plates 48, and causing it to
move forward until it passes the ends of the
partitions 44, facilitates stratification, and the
fact that all the constituents of the pulp move
simultaneously toward the head of the ma-
chine, through the compartments 46, together
with the fact that in no part of the operation
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is there anything to disturb the stratification,
while the pulp is passing throngh these com-
partments, renders the operation of a clean
separation of mineral and gangue as nearly

.perfect as may be, and at the same time gives

a very large capacity for work in proportion
to the size of the machine, and the consump-
tion of water and power, both of which are
by these means reduced to a minimum.

We-claim as our invention-—

1. In an ore concentrator, the combination
of a tray, mechanism for moving the tray, and
means for depositing the ore onto the tray;
said tray having one or more longitudinal
partitions extending part way of its length
to form feeding channels approximately in
linewith the longitudinal,reciprocating move-
ments of the tray, substantially as and for the
purpose set forth.

2.-In an ore concentrator, the combination
of a tray, mechanism for agitating the tray,
and means for depositing the ore onto the
tray; said tray having one or more partitions
extending from its rear end forwardly, part
way of the length of the tray approximately
inline with its to and fro movement; substan-
tially as and for the purpose set forth,

3. In an ore concentrator, a tray having
parallel sides and provided with a partition
extending part way of the length of the tray,
approximately parallel with the sides of the
tray, and forming a compartment through
whieh the material is ecaused to pass; sub-
stantially as set forth.

4. In an ore concentrator, a tray having a
partition extending part way of the length of
the tray, forming a compartment, through
which the material has to pass, and a perfo-
rated divider plate located at the inner end
of said compartment, substantially as and for
the purpose set forth.

5. In an ore concentrator, a tray having par-

allel sides and a pair of partitions extending
part way of the length of the tray, around the
ends of which the tailings have to pass, and
forming stratifying compartments through
which the pulp has to pass, and a channel be-
tween them through which the tailings flow
in an opposite direction over the rear end of
the tray; substantially as and for the pur-
pose set forth.

6. Inan ore concentrator,atray having par-
allel sides and a pair of parallel partitions ex-
tending part way of the length of the tray,
and forming compartments through which
the material has to pass, and a central space
through which the tailings pass, and divider
plates located at the inner ends of said com-
partments; substantially as and for the pur-
pose set forth.

7. In an ore concentrator, a tray provided

"~ with a pair of parallel partitions extending
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part way of the length of the tray, and form-
ing side compartments through which the
material has to pass, and a central passage

.tray, and trough, to cause the material to

for the tailings, and an adjustable tail-board
located at the end of said central passage;
substantially as and for the purpose set forth.

8. In an ore concentrator, the combination
of a tray having side feed compartments ex-
tending part way of the length of the tray,
and adistributer trough located over the tray,
and adapted to deliver the material into said
compartments; substantially as and for the
purpose set forth.

9. In an ore concentrator, the combination
of a tray having side feed compartments ex-
tending part way of the length of the tray,
perforated divider plates located in said feed
compartments, and a distributer trough lo-
cated over said tray, for delivering the mate-
rial onto said divider plates; substantially as
and for the purpose set forth. :

10. In an ore concentrator, the combination
of a tray having side feed compartments, di-
vider plates located in said feed compart-
ments, a trough located over said tray for de-
livering the material-onto said divider plates
and means for imparting movement to said

pass from the trough onto said divider plates,
and to cause it to pass through said divider
platesandcompartments;substantiallyasand
for the purpose set forth.

11. In an ore concentrator, the compination
of a tray, a trough having a discharpe,gopen-
ing in each end and located over the tray,
and stay ribs or strips located in said trough,
a distance from the ends thereof; substan-
tially as and for the purpose set forth.

12. In an ore coneentrator, the combination
of a tray, a trough having a discharge open-
ing in each end thereof and arranged over the
tray, saddles upon which the trough rests,
and bolts passing through the tray, saddles
and trough, substantially as and for the pur-
pose set forth.

13. In an ore concentrator, the combination
of a tray having an attached distributing
trough, and longitudinal feed compartments,
extending part way of thelength of the tray,
and a compound hanger adapted to faecili-
tate theleveling of thedistributingtrough and
the longitudinal inclination of the tray, sub-
stantially as and for the purpose set forth.

14. In an ore concentrator, the combination
of a tray, and a tripod supporting the tray on
adjustable points, all the pivotal points of
said tripod support, being adjustable as to
position, longitudinally of the fray, or ma-
chine, substantially as and for the purpose
set forth.

15. Inan ore concentrator, the combination -
of a tray, a support having a longitudinally
adjustable pivot, sustaining one end of the
tray, and through which variable stroke is
imparted to the tray, a set screw fitting in a
socket in the upper end of said support, and
holding the tray thereon, and a hanger or
hangers supporting the otherend of thetray,
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having its pivotal points adjustable longi-
tudinally of the machine, substantially as
and for the purpose set forth.

16. In an ore concentrator, the combination
of a tray, a support upon which one end of
the tray is mounted, means for sustaining the
other end of the tray, a means for imparting
a variable stroke to the tray; said support
being mounted on a movable shaft or pivot,
carried in bearings adapted to be adjusted
longitudinally of the machine; substantially
as and for the purpose set forth.

17. In an ore concentrator, the combination
of a tray, a single support and set screw sus-
taining one end of the tray, and a compound
hanger and set screws forming a double sup-
port for the other end of the tray said hanger
and support being pivoted upon longitudi-
nally adjustable bearings; substantially as
and for the purpose set forth.

18. Inanoreconcentrator, thecombination
of a tray, asupport sustaining the tray at one
end, and a compound hanger and standards
supporting the other end of the tray; said
hanger having set screws adapted to fit in
openings in said standards, and having set
screws at its lower corners adapted to bear
in inverted sockets upon the bottom of the
tray the pivotal points of said support and
hanger being adjustable longitudinally of
the machines; substantially as and for the
purpose set forth. ’

19. Inan ore concentrator, the combination
of a tray, asupport sustaining one end of the
tray,a compound hanger sustaining the other
end of the tray, a push-bar adapted to bear
against said support, and provided with frie-
tion rollers, a cam for moving said push-bar,
a rock-shaft, arms on the rock-shatt, and a
link conneecting said push-bar to one of said
arms; substantially as and for the purpose set
forth.

20. Inan ore concentrator, the combination
of a tray,and means for moving the tray, con-
sisting essentially of a shaft, an arm on the
shaft, a push-bar, a link connecting said arm
to said push-bar, a cam for engaging the
push bar, and an adjustable lever secured to
said shaft; substantially as and for the pur-
pose set forth. '

21. In an ore concentrator,the combination

of a percussion tray, a specially formed cam
for imparting movement of a certain charac-
ter to the tray,a vibrating arm supporting
one end of the tray, a push barlocated between
said arm and said eam and having means for
holding it normally against the cam, and
mechanism for changing the point of con-
tact between said bar and arm, whereby the
character of the movement remains un-
changed while the degree of movement is
regulated at will, substantially as and forthe
purpose set forth.

22. In anore concentrator,the combination
of a percussion tray, a specially formed cam
for moving the tray, a push bar loeated be-
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tween the cam and tray, and held normally
in contact withboth at the commencement_of
movement, and means for adjusting'the in-
ner end of said push bar; substantially as
and for the purpose set forth. o
23. In an ore concentrator, the combination
of a tray, a cam formed with a _s’uddfm ini-
tial piteh and gradually decreasing piteh to-
ward the apex, a push bar having means for
holding it constantly against the eam, and a

vibrating arm in constant contact with said

push bar, except during forward movement,
sald parts co-acting to produce a‘rearward
movement to the tray from the entire faceof
the eam, a spring to produce forward move-
ment and means for adjusting the free end
of said push-bar; substantially asand for the
purpose set forth. i

24. In an ore concentrator,the combination
of a percussion tray, a .cam for moving the
tray,and mechanism located betw.een thg cam
and the tray, for the purpose of imparting a
longer or shorter stroke to the tray, without
using less than the full stroke of the cam;
said mechanism consisting essentially of a
vibrating arm, a push bar located between
said arm and said cam, and kept in constant
contact with the cam and arm, except when
receding from the latter and mechanism for
changing the point of contact between said
bar and arm; substantially as set forth.

25. In an ore concentrator, the combination
of a tray, a vibrating arm for actuating the
tray, a bar for actuating the arm, a cam hav-
ing its face formed to impart a special move-
ment to the bar, and means for keeping the
bar constantly against the cam, means for ad-
justing the point of bearing between the bar
and arm without separating them so as there-
by to vary the strokes of the tray without
changing the time in which said longer or
shorter strokes are made and to cause the
tray to receive rearward movement from all
parts of the cam; substantially as and for the
purpose set forth.

26. In an ore concentrator,the combination

of a tray, perforated water pipes located over’

the tray and valves fitting in the perforations
of the pipes, and having stems extending be-
neath the pipes; said stems being smaller
than the perforations in the bottoms of the
pipes, to permit the water to pass through
said perforations, and drip from the stems;
substantially as and for the purpose set
forth.

27. In anore concentrator, the combination
of a tray, water pipes located over the tray,
and having perforations therethrough, and
vertically movable valves fitting in said perfo-
rations, and adapted to deliver the waterfrom
the pipes into the tray; substantially as and
for the purpose set forth. v

28. In an ore concentrator, the combination
of a tray, pipes located over thetray,a clamp
holding the pipesandbrackets provided with
set-serews engaging said clamps; said pipes
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being formed with perforations and provided

. with valves, substantially as and for the pur-
pose set forth.

29. Inan ore concentrator, the combination

5 of ‘a tray, and a spring stretched along the

" bottom of the tray and connected at both ends

to the tray; substantially as and for the pur-
pose set forth.

- 30. Inan ore concentrator, the combination

10 of a tray, and a spring stretched along the

bottom of the tray over bridge-pieces and at-

tached at both ends to the tray, substantially

as and for the purpose set forth.

31. Inanore concentrator, the combination
of a tray, and a'spring adjustably stretched 15
along the bottom of the tray, over bridge-
pieces and connected at both ends to the
tt;‘ray ; substantiallyas and for the purpose set
orth,

WILLIAM L. CARD:
FRANK. 8. CARD.

In presence of—
E. 8. KNIGHT,
ALBERT M. EBERSQLE.



