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UNITED STATES

121,526

PATENT OFFICE.

STEPHEN R. KROM, OF NEW YORK, N. Y.

IMPROVEMENT IN MACHINES FOR SEPARATING AND TREATING ORES.

Specification forming part of Letters Patent No. 121,526, dated December 5, 1871.

To all whom it ma Y CONCErn: |
Beit known that I, STEPHEN R. KrROM, of the
city and county of New York, State of New York,

have invented certain new and useful Improve-.

ments in Separating-Machines for the Treatment
of Ores and analogous material, ot which the fol-
lowing 18 a prGIﬁC‘ltIOH

The improved machine 13 111tun:1€d like those
described i former patents to me, to separate

material according to its specific gravity, and, to
a great extent, mdependently of the varying size
of the partmles. It operates like those by the
aid of intermittent jets of air blown upward
through a layer of the mixed material, which
fravels slowly along on a perforated bed.

The LINProvem euts are intended to increase the
efficiency and perfection ot the separation, and
to overcome the difficulties which have been
heretofore experienced.

One of the difficulties has been a tendency of
the air to blow upward through or past the layer
of material at the edges. The air seems to find
an easier. passage along the smooth side of a
gate oven-closing surface than through the more
sinuous spaces through the center of the same
layer. It 1s a frequent occurrence to find the
material along each edge blown up more violent-
Iy than upon the other portions of the layer. 1
have overcome this by simple and novel means;
have devised means for increasing the sudden-
ness with which the air 1s thrown up through
the bed; have

in a position practically nearer to the bed than
in any former machine; have devised means for
closing the valve more promptly and complete-
ly; have provided a capacious chamber for the
air close to the valve, which serves to equalize
the low of the air from the blowing means and
mcerease the vigor of the intermittent jets; have
devised a new form for the delivery passage or
passages which graduates the delivery from the
different portions of the ore-bed; have provided
means for more delicate and convenlent varia-
fions ot the rate of delivery; have provided du-
plicate deliveries separately controllable; and
have provided a duplicate bed and a duplicate
separation in the same machine.

I will proceed to describe what I consider the
best means of carrying out the invention in its
several parts.

g off from the other. I‘l

arranged to interpose a valve be- |
tween a continuouns blowing means and the bed

- The accompanying drawing forms a part of this
specification,

Figure 1 1s an end elevation of an entire ma-
chine. If1g. 2 1s a cross-section of the same. Fig.
3 18 a portion of a longitudinal section, and Iig.
4 is a front view.

The above figures show what I esteem the sim-
plest form of the construction, and, on some ac-
counts, the best. The succeeding figures show
some of the details and some very desirable mod-
1fications. |

Ifig. 5 1s a cross-section of a form with a bed
in two parts, one receiving the light matter pass-
. 0 presents a section
of the bed, showing a barred or hollow-grated
@011%1110’51011 Whlch I prefer for all the modifica-
tions. IFig. 7 shows a controlling valve in such
barred bed. Fig. 8 isaview of the same at right
angles to I1g. 7 I1g. 9 shows the gearing at
the end of the machine to be used when two sep-
arate delivering-rolls are employed, as 1n Ifig. 5.
Fig. 10 shows a form in which the two parts of
the divided bed are placed at different levels,
with the other parts correspondingly arranged.
Fig. 11 1s an end view, and shows a different
mode of operating the valve which admits puffs
of air. Ifig. 12 1s a corresponding cross-section,
and Fig. 13 18 a view of certain parts of the
mechanism detached.

Similar letters of reference indicate like parts
in all the figures.

AAlsa ﬁ’\ed frame-work. T1sa main driving-
shaft, and C 1s a trip-wheel fixed thereon, which
operates the valve for induecing the puifs and
also the pawl for operating the delivery. D is
the valve. 1t 1s fixed on arms D!, which extend
from a rocking-shaft, d, overned by an arm, D?,
which is fixed on an overhfmﬂmﬂ end of the
shaft, as will appear further on. I 1s the ore-
bed. It 1s constructed of hollow bars or tubes
of rectangular sides, as shown in Ifig. 6, and as
set forth 1 detail in the patent issued to me
dated the 4th day of August, 1368, The several
tubes or bars are composed of wire-gauze or
analogous fine open-work material, extending
fblonﬂ lengthwise of the travel of the material.
These open-work bars thus form hollows or chan-
nels in which the air flows freely along, and
passes upward and outward laterally through
the perforations, and the lighter material, form-
1ng the stratum above, works along at the top,
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while its heaviest particles, descending by grav-
1ty, pass through the spaces between the bﬂlh.
The particles, aitu descending past the bars,
close together and form a dense body of granu-
lar particles. The descending or sinking of the
heavy particles is controlled by the discharging
device.

~The air for my pufis 1s furnished by a blower,
alr-pump, or other efficient means for inducing a
sufficiently-strong pressure. The blowing meaus,
not represented, forces the air throngh a pipe,
U/, into a capacious chamber, U, which is near
the bed I. The valve D LOIltl‘O]H the passages
between this chamber U and the interiors of the
several hollow bars in the bed. The valve is a
long fl
straight on the upper surface and fitted air-tight
to the valve-seat D?, and preferably faced with
rubber or analogous soft material, which allows
it to strike suddenly at rapidly-recurring inter-
vals without 1njury, and (..;0111p¢11a13w91\ nolse-
lessly. The valve opens downward, admitting
compressed air from the reservoir U into th(_,
space I’ immediately above the valve, which is
merely a channel extending along the ends of
~the hollow bars 1n the bed, and, without any
room for expansion and softening of the shock,
darts directly into the hollow bars and upward
and outward therefrom through the perforations.
The construction provides the smallest possible
space between the valve and the hollow bars of
the bed. The reservoir U, by the elasticity of
the air therein, equalizes the action, so that the
flow through the passage U may be constant or
nearly so, while the discharge through the valve

D is opened and closed at rapidly-recurring in-

tervals, preferably at the rate of four hundred
and fifty to five hundred or even more per minute.

I open the valve by the percussion of a mov-
ing weight, and malke the action thereby unusu-
ally rapid and efficient. The several projections
on the trip-wheel G alter nately depress and lib-
erate a roller, (¢, which turns on a pin fixed in
the hammer 1°. This latter slides in the fixed
ouides a « so that 1t can move only 1n a vertical
direction, and is pressed upward with a gradu-
ated force by means of the spiral spring I, which
surrounds 1ts lower end and acts against a collar
fixed in variable positions by Hleﬂllbl()f a nut, e,
and a jam-nut which holds 1t securely 1n position.
When it is desired to increase the force of the
ascent of the hammer 1f 1¥ i1s necessary simply to
unscrew the jam-nut and depress the nut e, then
tighten the jam-nut again. The upper end of the
hammer I is provided with a cushion, f, of
leather, raw-hide, rubber, wood, or any substance
which allows the hammer to impart its velocity
to the lever D? with slight noise. At each pas-
sage of a tooth on the trip-wheel C the hammer
rises actively, and, striking the lever D=, opens
the valve DD 1n opposition to the tension oi a
spring, O, which 1mmediately aiterward closes
the valve D again. There 1s an adjustable stop,
A/, correspondingly cushioned, and adjustable by
means of a screw-thread and jam-nut, as will be
readily understood, which arrests the motion of
the lever D?* when the hammer tends from any

at strip of wood or metal, made true and

J—

cause to open the valve too wide. 1 prefer to
adjust the nut ¢ on the hammer I, so that the
spring I& tends to throw the hammer actively up-
ward to a position very close to but not quite
touching the lever 1J°. The hammer rises above
that position at each blow, but only by its mo-
mentum, and the spring I offers no registance to
the descent of the lever D* again.
of the lever, and consequently the closing ot the

alve, 1s effected with sufficient force and rapid-
1ty b) the tension of the spring O, which 1s ad-

'Jmtctblb in force by means of the nutb O! O? on

the threaded rod represented. When it 18 de-
sired to close the valve D more rapidly the nuts
O! O are screwed upward on the rod, thereby
causing the spring O to be drawn down with
more force. 1t will be understood that the nuts
O! O act on the opposite faces of a suitable boss
or arm on the frame-work A of the machine.

The discharging-passage J 1s peculiarly formed
to equalize the descent of the heavy material and
make it correspond with the guantity of heavy
material which is separated along each portion of
the hollow bars of the bed. The heavy matter
will generally become separated as soon as the
material descends from the hopper and reaches
the bed I, and I have in former machines made
my discharge for the heavy particles more rapid
near the hopper M or gate N; but L now consider
1t an advantage to nmke the most rapid descent
of the heavy 1)&113101@8 near or at tle front gate
K, for the reason that it obviates the danger of
ore accumulating at the front gate I and bemo
lost in the overflow of tailings ~ Tn other wor db,
I have discovered thatitis {1esimbl_e to discharge
more rapidly from the front or advanced por-
tions of the bed than from the back or first por-
tions thereot; and I effect these ends by giving
an oblique form to the back of the discharging-
passage, so that the material is largely supported
by the bounding walls of the passage ov that
side, while 1t 1s free to descend vertically on the
front side. The above 1s the form shown 1n IF1g.
2; but 1t is desirable to still further draw down-
ward apon the heavy material at the extreme
front edge of the bed. 1 effect this important
end by making the front side of the passage to
overhang, as shown at H 1o Ifigs. 5 and 12, Ig.
12 shows the most complete form of these parts,
the back side of the passage being inclined, as
shown, so as to partially support the material,
the middle of the passage being lelt free and
the front being overhung. By this form there
18 1nore space for the particles to descend for a
given area at the extreme front edge than at any
other point therein, and 1t follows that the ma-
terial from the lmdd].e and baeck 18 compelled to
tumnble forward and fitl that space. The resist-
ance froim the mutual frietion of the granular par-
ticles tends to hold back on the antrfbl portions
and back portions in addition to the retardation
due to the oblique position of the back, while the
particles at the 1mmmediate front of the passage
experience none of this retardation and descend
with the most freedom. The descent, therefore,
1s unusually rapid at the front. - In the form of
the apparatus shown 1n Figs. 2 and 12 a single

The descent



discharging-wheel, 1., controls the discharge from
the passage from the entire bed. In Fig.51have
represented what I esteem the preferable form,
particularly for some kinds of material. In that
figure the bed is divided into two distinct por-
tions, and there are two discharging-passages for
“heavy material and two wheels L, which, it will
be understood, are turned by means which may
be separately controlled, if desired; but I have
preferred to represent the second roller 12 as be-
ing driven by the roller L1, through the medium
of gearing, as represented in Iig. 9. On the end
of roller L' is a small gear, I!, which drives the
large wheel # on roller 12, through the interme-
diate wheel P at a slower speed. I can employ
two ratchet-wheels and two pawls. They may be
on the same end or on opposite ends of the ma-
chine, and in either case they are separately ad-
Justable, so that when it is desirable to discharge
more heavy material from the first bed without
atfecting the discharge from the second it is nee-
essary simply to change the extent of the motion
ot the pawl which works the first discharging-
wheel, or, In case of the gearing as represented,
change the size of the wheels. By means of this
double discharge I can wake two complete sep-
arations, so as to divide the matter into three
separated quantities or sorts in a single machine.
This 1s obviously important in cases where there
may be two kinds of metals, as, for example, lead
and zine, mingled with the lighter earthy matter.
The heaviest material (the ore of lead) will de-
scend from the first bed and be discharged by
the first discharging-wheel, while the remaining
matter, composed of the earthy matter, quartz,
or other rock, and the slightly-heavier zine, pass
oft together trom the first bed and are separated
on the second. The second discharging means
will discharge downward the zine, while the stony
or earthy matter alone will flow over from the top
of the secoud bed. The same aection is beneficial
where ounly one metal is found. In such cases the
first discharging means will give pure ore; the sec-
ond discharging nieans will deliver the richest of
the remaining matter—that is to say,those grains
where rock or earthy matter are combined; and
the discharge or retuse will be merely waste—
that 1s, quartz or earthy matter having no ore
attached. With this double discharge, as with
the single, the form of each discharge should be
as shown more fully in Fig. 12—that is to say,
the frout overhung and the back shelving, so as
to partially support the wmaterial. My means for
regulating the motion of the discharge-roller L
1s shown very fully, as applied to a single dis-
charging-wheel, in Itig. 1. The trip-wheel C has
a radial slot, ¢, which carries an adjustable pin,
b; and this pin carries the pawl [, which at each
reciprocation induced by the crank-motion of the
adjustable pind takes or engages in fine teeth on
‘the surface of a large wheel, L’. I have repre-
sented these teeth as being quite coarse, but
they may be graduated to any degree of fineness:;
or, what 1s preterable in some cases, I have two
o1 more of these toothed wheels of different-sized
teeth. By this means the action of the device
may be controlled with almost mathematical

121,926

nicety in a great variety of intermediate posi-
tions. In my previous machines I used: coned
pulleys to graduate the speed of the discharge-
rollers L' L?; but the belts were liable to slip and

- the discharges were sudden and great, and the

entire system not perfectly reliable. My pres-
ent discharge gives a positive movement to the
roller and allows of delicate adjustments, and is
besides more simple and compact, and 1s more
cheaply made. I overcome the difficulty due to
the blowing of the air idly upward along the
edges by obstructing the air along those lines.
The gate N, which controls the discharge from
the hopper M, is represented in my former pat-
ents as merely a plane plate made sharp at its
lower edge. I prefer to retain a sharp edge at
the bottom, though this is not very important;
but, whether sharpened or not, I bend the lower
edge forward so as to describe a quick curve, as
shown 1 IFigs. 2, 5, and 10. The granular ma-
terial spreads itself on the upper side of this
curve, and the air, in consequence, is no longer
llable to blow upward with extra force along the
tace of the gate. I make an overhanging in the
opposite direction at the upper edge of the back
of the adjustable gate K, which controls the dis-
charge of the light material. In my former pat-
ents 1 represent this gate as plane on the back
tace or that which forms the front boundary of
the stratum of material on the ore-bed. The
bend or overhanging backward near the upper
edge of my present invention produces an effect
somewhat different from that of the curve at the
other, the receiving end of the bed, but agreeing
In 1ts result. It prevents the too violent blov-
g upward of the air. The extent of the curv-
ature and overhanging of the gates may be va-
ried somewhat, but I prefer the form represent-
ecd; 1t serves to prevent the undue blowing up.
I avoid any such evil at the sides of the bed by
providing a plane portion or strip which is un-
perforated along each edge.

It will be understood that the forms and pro-
portions ot the parts may be varied somewhat;
but 1 have found that the success of the separa-
tion is dependent on nice conditions, particularly
with some material. 1 have given the best pro-
portions known to me. |

Where the bed is double the second bed may
e lowered somewhat below the level of the first,
and this will be an advantage with some kinds of
material. It will also be obvious that in sucl
case there should be a hanging partition analo-
gous to the adjustable gate N on the front of the
hopper delivery, to compel the material which
rises over the first delivery-gate K to. descend
close to the second bed before it moves forward
much thereon. I have in Ifig. 10 represented the
two beds as very greatly out of level, and hav-
ing a separate valve, D, for each. I prefer this
construction in some cases. Where they are on
an exact level, as n Fig. 5, there should Dbe a
somewhat corresponding hanging partition, as
shown.

In each of the hollow bars of the bed I is a

damper, ¢, (see Ifigs. T and 8,) which can be

turned to check the force of the blast. This may,
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if preferred, be mounted at the end of the bar
which wu}u es the alr, and thus control the force
of the blast along the entire length of the bar;
or, if preferred, it may be mounted at some 1}011113
so as to only GOIlth]. the air in the space bevond,
which is less than the whole length. Where the
bed is single and divided in two pm‘r%, asin Fig,
5, 1 prefer to mount these dampers directly undel
t]u_, dividing-dam. All the several dampers are
fixed 1n a single shaft, +/, which may be tarned
fromn the outside, and thus the force of the air
beyond the damper may be charged at a single
operation for the entire series of bars.
 Itisimportant that theforce ot the putt be suffh-
cient and that the pufts be sharply made; but it
is not absolutely essential to success that the
valve be opened by percussion. The per CUSSION-
opening 1s very important where, tfrom crude
driving-power or from other cause, the motion is
ll‘I‘E'ﬂlﬂ"ll because, however slowly the machine
may ()pemte the pel"cu%mn opening will always
operate with the same suddenness or sharpness;
and as the valve shutting is effected with springs
it will always shut with equal speed, and the va-
riation will be all in the length of time during
which the valve remains shut which 1s not 1m-

portant, except in economy of tlme so long as 1t |

is sufficient to allow the mater ial to fall after
each puff. Where the speed may be steady, as

when a separator is driven by a well-regulated |
engine, the valve may be opened by pm]ectmna.

on a Wheel as shown 1 If1gs. 11 and 13, and the
machine wﬂl be simpler. The other tea‘rm es of
the inverition are not affected by this substitu-
tion of one opening device for another in differ-
ent cases. IKig. 13 shows how, bV means of the
nuts, as shown, the extent of opemnn of the valve

may "be ﬂmduﬂted with any desired degree of
nicety.

Some of the advantages due to certain teatures
of the invention may be separately enumerated,
as follows: First, by reason of the fact that my
valve D is worked as a poppet-valve, opening
and closing by a direct movement to and trom
1ts seat, and is faced with rubber or analogous
soft matelml? and is opened rapidly to a nmely
adjustable extent, I am enabled to receive a
sharper and more perfectly-controllable action,
with lessfriction and more endurance, than would
be otherwise possible, and at the same time to
work rapidly without much noise. Second, by
reason of the fact that the valve ID communicates
with the slender cross-chamber P/, which is of
very limited area aud delivers the air directly
into the hollow bars i the bed, I am able to in-
duce @ sharper action of the puftb than 13 Possi-
ble where, as usual, more cubical space 18 con-
tained between the valve and the perforations in
the ore-bed. Third, by reason of my hammer I,
thrown apward by the spring I to a pumtlon
close to the lever D and bhull striking the lever
by its accunmulated velocity or momultnm, 1 am
able to open the valve more rapidly than would
be otherwise possible with equally simple mech-
anism. Iourth, by reason of the valve D open-

ing and bhuttmn‘ by a direct movement without
1‘1“101:101:1? and shuttmﬂ by means ot the adjustable

- this reservoir.

spring O, I am able to shut the valve more rap-
idlyv and noiselessly than would be possible with
otherwise equally simple mechanism. ¥ifth, by
reason of the large chamber U for the air, I re-
ceive the air contumoualy and almost umtormlg
through the pipe U’/ and discharge 1t mtermit-
tlnth thr()ufrh the valve D. The vigor of the
puits 1s 316&1}@{' than would be possible without
Sixth, by reason of the oblique
back of the delivery- p.:le"l“ e J, 1 retard the de-
scent from the back portion of the ore-bed, while
allowing the air to drive upward the light mat-
ter with its full effect, and, practically, almost
arrest the descent of the heavy matter from that
position, thus devoting the back portion of the
bed almost entir ely to the moving upward of the
light matter. Seventh, by reason of the over-
han o front H of the delivery-passage J, 1 facili-

tate the descent of the heavy matter-at the ex-

treme front edge of the passage, so that the
oreatest proportion of the beavy matter descends
at or near the extreme front of the bed, having
been separated or cleaned from the light matter

during its traverse along the other portions of

the bed, as specified. Eighth, by reason of my
pawl and adjustable erank-pin, arranged and op-

erating as represented relatively to the wheel 1.7
.:md roller L, which control the discharge of the
heavy IIJ:LtLl"I“Ll I am able to adjust the ratio of
the puffing to the discharging mechanisms with
any required degree of 111(,0‘(5 Ninth, by reason
of the duplicate delivery mechanisms, L and their
connections, I am able to divide the material into
more than two sorts at a single operation and
with simple mechanism, and, by means of the

other parts of the invention 1 connection there-
with, to determine the ratio of each to the other
two or more sorts. Tenth, by reason of the
mounting of the second ore- b(,d at a lower level
than the ﬁlst where two are placed to serve In

- connection, ﬂb shown, I am able to provide the

second as well as the first with the means, as
represented, for delivering the material thereon

close to the ore-bed, and to employ on both beds

the curved gates or their equivalents for pre-
venting the blowing up of the material at the
point of entering or leaving. Kleventh, by rea-
son of the curved bottom of the gate N or the
delivering edge of the hopper, I am able to resist
the upward motion of the alr through the mate-
rials along that edge and prevent any too great

disturbance of the particles. LT'welith, by reason

of the overhang or backward lip or extension of
the upper edge , of the front o gate K, I am able to
resist the upwaul motion of the air through the
material along that edge, and prevent any undue
disturbance of the particles there. Thirteenth,
by reason of my dampers 4 ¢, mounted in the hol-
low bars of the ore-bed, 1 am able to retard the
passage of the air so as to control or graduate
its force, and to effect this important function at
a single operation in all the bars.

I claim as my inventi

1. The poppet-valve D, faced with soft mate-
rial, operating 1n combumtwn with an ore-bed
and constant-blowin 2 means, as specified.

2. The arrangement of the valve D along the




~_bottom of the slender space P, communicating

directly with the bed so as to work the valve in
close contact with the bed, as specified.

3. The bammer F, operating, as represented,
to open the valve I by percussive action, as set
forth. |

4. The spring O, arranged and operated, as
represented, relatively to the valve D and to an
ore-bed and suitable blowing means. |

0. I'ne chamber U between the pipe U’ and
valve D, in combination with an ore-bed and
blowing means, as specified.

6. The oblique back of the delivery-passage J,
in combination with the ore-bed I and means for
putfing air up through the same, as specified.

7. The overhung front H of the delivery-pas-
sage J, In combination with the ore-bed I and
means for puffing the air, as set forth.

8. In combination with the bed I and means
for putting air through and feeding forward ma-
terial to be separated therein, the wheel L?, pawl
l, and adjustable crank-pin ), operating to allow
a delicate adjustment ot the velocities, as speci-
fied. |
9. The employment of two or more independ-

~ent delivering devices, L, and their connections,

mounted in a single frame, the one serving to
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discharge the denser portions of the material
which i1s unafiected by the other, as specified.

10. The double ore-bed mounted at ditferent
levels, the second and lowest receiving the ma-
terial thrown over from the first in the same
manner as the first receives it from the elevated
hopper, as and for the purposes specified.

11. The curve or lip, extending forward from
the lower edge of the delivering-gate N on the
hopper into and under a quantity of the material
on the bed, as and for the purposes specified.

12. The backward eurve or overhang of the
delivering-gate K at the front of the ore-bed, ex-
tending into and covering a quantity of the ma-
terial on the bed, as and for the purposes speci-
tied.

15. The dampers ¢ ¢ mounted on the single
shatt ¢/, and arranged to serve within the hollow
bars of the ore-bed, as and for the purposes here-
10 set forth.

In testimony whereof I have hereunto set my
nante 1 presence of two subscribing witnesses.

S. R, KROM.

Witnesses: |
TrOMAS D. STETSON, o
A. HOERMANN., o (3)
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