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UNITED STATES PATENT OFFICE. 

ALFRED E. CROW AND WILLIAM L. CROW, OF NEW YORK, N. Y. 

APPARATUS FOR SEPARATING OR CONCENTRATING MATERAS OF DFFERENT SPECIFIC GRAVITES, 

SPECIFICATION forming part of fetters Patent No. 312,333, dated February 17, 1885, 
Application filed July 3, 1884. (No model.) 

To all whom it may concern; 
Be it known that we, ALFRED E. CROW 

and WILLIAM L. CROW, citizens of the United 
States, residing at New York, in the county 
and State of New York, have invented an 
Improved Apparatus for Separating or Con 
centrating Materials of Different Specific 
Gravities, of which the following is a specifi 
cation. 
Our invention relates to an improved appa 

ratus for separating or concentrating mate 
rials of different specific gravities. Accord 
ing to our invention the ore or material to be 
separated or concentrated is placed in a hop 
per having a bottom formed by a perforated 
regulating-slide. The holes or apertures in 
the bottom of the hopper are in communica 
tion with the mouths of tubes or passages ex 
tending vertically downward within a sepa 
rating-chamber, which is open to the atmos 
phere at its under side, while its upper end is 
connected with a vacuum-chamber, by pref. 
erence arranged horizontally, and provided 
with an air-gate, and also an air-valve, con 
trolled by a collapsible chamber connected 
by levers with the air-valve. Air is drawn 
through the apparatus at a regulated pressure 
by means of an exhaust-fan or other suitable 
mechanism driven by a steam-engine or other 
suitable motive power. The material is fed 
to the apparatus in the exact reverse direction 
to the direction of the air employed in treat 
ing the material, thereby utilizing the mo 
mentum acquired by the particles of material 
falling through a given space, and then enter 
ing a separating-chamber provided with an 
opposing air-current for the purpose of divid 
ing the lighter from the heavier particles. 
The material to be acted upon by the current 
of air is supplied in the form of small streams 
or of a shower equally distributed over the 
whole area of the resisting current, thereby 
allowing the heavy particles to fall in a ver 

45 
tical line from the point of separation, while 
the lighter particles are carried in the reverse 
direction, or at an angle of one hundred and 
eighty degrees from the point of separation. 
The regulation of the air-currentis automatic, 
and the device is provided with a vacuum 
gage to indicate the pressure or speed of such 
current. 

But that our invention may be fully under 
stood, we will proceed to describe the same 
in detail by aid of the accompanying draw 
ings, which form part of this specification. 55 

Referring to the drawings, Figure 1 is a 
side view of our apparatus arranged to carry 
out our invention. Fig. 2 is a corresponding 
sectional view. Fig. 3 is a vertical central 
section of the upper part of the separating- 6o . 
chamber. Fig. 4 is a transverse section on 
the line Z Z, Figs. 1 and 2. Fig. 5 is a par 
tial front view of the apparatus. 
In each of the views similar letters of ref. 

erence are employed to indicate correspond 
ing parts wherever they occur. 
A represents the main framing of the appa 

ratus, and Ba hopper having a perforated bot 
tom formed by a perforated regulating-slide, b', 
controlled in position by guides bb, and oper 
ated in position by a screw, b, and hand 
wheel b. The holes in the bottom each com 
municate with the upper end of a tube, c, ex 
tending vertically downward within a sepa 
rating-chamber, C, which is open to the at 
mosphere at C, while its upper end, C, is 
connected with a vacuum-chamber, D, pro 
vided with a vertically-sliding air-gate, E, 
working in guides e and controlled in position 
by a vertically-threaded rod, E, and hand- 8o 
wheel E, by turning which in either direc 
tion, as required, the air-gate E will be ele 
wated or depressed, and consequently the 
amount of air passing through the airway E" 
will be regulated. The under edge, ei, of the 
air-gate E is formed knife-shaped, as shown 
in Fig. 2, for the purpose of facilitating the 
closing down of the edge e upon the sill e' in 
the event of any particles of material resting 
on the sill e'. 
E is a gage arranged on the side of the 

framing of the air-gate E, for the purpose of 
indicating by aid of a pointer, E, formed on 
or affixed to the gate, the position of the said 
gate E. 
F is an air-valve, which is mounted on a 

shaft, F, supported in bearings f, carried by 
the framing A. 
Upon the outer end of the shaft Fis affixed 

a lever, f', which at f° is pivoted to the lower Ico 
end of a connecting-rod, f, the upper end of 
which is pivoted at f to one end of one of the 
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forks of a forked lever, G, which is pivoted 
at g to a standard, G', affixed to the main fram 
ing A. 
To the end g of the lever G is pivoted one 

5 end of a connecting-link, h, which, at h", is 
pivoted to lugs formed on or affixed to the up 
per surface or frame, H', of a collapsible cham 
ber, H, the sides H" of which are formed of 
leather, rubber, cloth, or other suitable mate 

to rial. The bottom or fixed head H of the col 
lapsible chamber His bolted to the upper Sur 
face of the framing A, and is provided with 
a central aperture, H', connecting with the 
vacuum-chamber D. 

5 I is a spring attached at one end to the 
framing A, while at its upper end it is con 
nected by a screw-hook bolt, I, and nuts i i 
to one of the forks of a forked lever, G. Air 

... is drawn through the apparatus at a regulated 
2O pressure by means of an exhaust-fan, K, driven 

by a pulley, K, mounted on a shaft, K, Sup 
ported in stationary bearings K. Motion is 
communicated to the pulley K" by means of a 
belt (not shown) driven by a steam-engine or 

25 other suitable motive power. 
The screened or sized material is fed to the 

apparatus through the hopper B, and it is al 
lowed to fall gradually in regulated quantities 
through the perforations in the slide b to the 

3o tubes c, down which the said particles pass and 
are discharged at the mouths of the tubes c, 
at and below which point they are brought 
directly in contact with the volume of air be 

...ing drawn up through the separating-cham 
35 ber C and between and around the tubes c. 

The material passing down the pipes c, to be 
acted upon by the air passing up the separat 
ing-chamber C, being supplied in the form of 
small streams or of a shower of particles, 

o equally distributed over the whole area of 
the resisting current passing up through the 
separating-chamber C, a thorough separation 
of the light and heavy particles is effected. 
The light particles are drawn up between and 

5 around the tubes c by the current of air in the 
separating-chamber C, while the heavy parti 
cles fall vertically, and are collected in any 
suitable receiver arranged beneath the lower 
end of the separating-chamber C, or are shov 
eled or otherwise transported away. 
L is a vacuum-gage provided with an indi 

cating-scale, l, and a pipe, l, connected with 
the vacuum-chamber D, for the purpose of 
indicating the vacuum-pressure in the said 

55 chamber D. The pipel being connected at 
one end with the chamber D and at the other 
with the tube of the gage L, the fluid in such 
tube will rise and fall according to the amount 
of vacuum created in the tube of the gage, 
which will correspond with (and consequently 
indicate on the scale l) the vacuum for the 
time being existing in the chamber D. 

- The operation of the device will be self-evi 
dent. The material being supplied to the hop 

55 per B as described, and the exhaust started, 
the fine and heavy particles will become sep 
arated. The extent of the draft is controlled 

by the gate E, and also automatically by the 
value F, operated by the collapsible chamber 
Handits connections, as hereinafter explained. 7o 
Before starting the machine, or at any other 

suitable time, the draft is regulated primarily 
by means of the gate E, which is opened or 
closed to an extent which shall control the 
maximum area of passage-way which can be 
available for the draft. The valve F is a sec 
Ondary and automatic means of regulating the 
draft. Immediately an extra draft is exerted, 
and an increase of vacuum-pressure is caused 
in the vacuum-chamber D, as a consequence 

75 

the upper surface of the collapsible chamber 
H will be drawn down, thereby actuating the 
valve F to close the same by means of the con 
nections f, G, and h; but immediately the 
vacuum-pressure is reduced the valve F will 
again open and an increased volume of air be 
allowed to pass through the apparatus. In 
practice it may, however, be found in certain 
cases necessary to increase or diminish the 
power of the vacuum-draft, irrespective of the 
size of the particles passing down the tubes. 
When supplying the material to the hopper 

B, the extent of pressure of the spring is regul 
lated in proportion to the size of the particles 
of material being operated upon. If the par 
ticles are large, and the slide b is opened so 
as to allow of large particles passing down the 
tubesc, as a general rule a greater exhaustis 
required, while if the particles are small the 
blast will under ordinary circumstances be 
less. The extent of the automatic regulation 
of the vacuum-draft will be regulated by regul 
lating the tension of the spring I. The upper 
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end of the separating-chamber C is rounded 
off, as shown at C, for the purpose of prevent 
ing any accumulation of material in the corner, 
which might occur if the said part C were 
Square. 
C is a pivoted pointer, connected to the per 

forated slide b', for the purpose of indicating 
the position at which the holes in the slide b' 
are placed from time to time in relation to the 
upper ends of the tubesc, and consequently 
the quantity of material passing into the de 
vice from the hopper B. The end of the point 
er Cacts in conjunction with a segmental in 
dicator, C, as shown by Figs. 1 and 5. 

Modifications may be made in our appara 
tus without departing from the spirit of our 
invention. We can in some cases employ a 
weight in place of the spring I. We can also 
employ a piston in place of the collapsible 
chamber H, and the operating - connections 
may be modified to suit different manufac 
turers, or the position in which the apparatus 
is to be employed. 

In our machine it is very necessary that the 
blast should be free from all vibration, and 
steady and regular in speed and quantity in 
dependent of any fluctuation in speed of the 13o 
fan or air-exhausting means or engine or other 
power driving the same. The air-gate Eregu 
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lates, broadly, the quantity and speed of cur. 
rent, but the mechanism operating the draft 
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regulating valve Fautomatically regulates the 
said current independent of speed of fan, &c. 
Thus, if the speed of fan slackens, the air is 
less rapidly exhausted from the vacuum-cham 

5 ber D, thereby allowing the drum H to be ex 
tended by the weight or spring, and by means 
of levers opening the valve F, thus allowing 
the air in the vacuum-chamber D freer access 
to the fan K, and increasing the draft. Should 
this increase become too great, the head of the 
drum H will be drawn down, thereby shut 
ting, by means of the levers, the valve F, and 
thus closing more or less the access to the fan 
K. This action is so instantaneous and deli 
cate that a practically steady current is ob 
tained. l 
In using the machine for materials of differ 

ent specific gravities or of different sizes, it is 
necessary to accordingly vary the draft. In 

2O case the drum His controlled by a fixed weight 
or spring of fixed tension, the draft is varied 
by opening or closing the gate E, the auto 
matic regulator simply preventing fluctua 
tions in the current. In case an adjustable 
Weight or Spring is used, as represented in the 
drawings, the gate may be left wide open un 
der Ordinary circumstances, and the automatic 
regulator will not only modify the current as 

O 

25 

may be desired by means of the said weight or 
Spring, but Will also prevent said fluctuations, 
and the gate will be used simply as a cut-off 
between the machine and the fan. 
Having thus described our invention, what 

we claim, and desire to secure by Letters Pat 
ent, is 

1. The combination, with a regulated sup 
ply-hopper and a separating - chamber and 
vacuum-chamber, of a series of material-sup 
ply tubes opening into the supply-hopper and 
extending downward within the separating 
chamber in position to discharge the material 
to be operated upon at considerable moment 
um against an opposing air-current entering 
the separating-chamber and passing up be 

45 tween and around the Supply-tubes, and a 
suitable vacuum or draft mechanism for pro 
ducing the said current, substantially as and 
for the purpose set forth. 

2. The combination, with a regulated sup 
5o ply-hopper, of a vacuum or draft mechanism, 

a vacuum-chamber having an automatic vacu 
un-regulating valve, and a vertical separat 
ing-chamber formed with tubular passages ex 
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tending down within the said separating 
chamber and opening into the material-Sup- 55 
ply hopper, substantially as and for the pur 
pose described. 

3. The combination, with a regulated Sup 
ply-hopper, a vacuum or draft generating mech 
anism, a vacuum-chamber having a primary 6o 
draft-regulating gate or valve, and a valve 
actuated automatically by the vacuum-press 
ure, of a vertical separating-chamber having 
tubular passages opening into the supply-hop 
per, and extending downward within the Sepa 
rating-chamber in position to discharge the 
material to be operated upon at a high m0 
mentum against an opposing air-current pass 
ing up through the separating-chamber and 
between and around the supply-tubes, Sub- 7O 
stantially as shown and described. 

4. The combination, with a regulated Sup 
ply-hopper, a vacuum or draft generating 
mechanism, and a vertical separating-chamber 
having tubular passages opening at their up- 75 
per ends into the supply-hopper and extend 
ing down within the separating-chamber, of a 
vacuum-chamber having a vacuum-regulating 
valve, a collapsible drum connected with the 
vacuum-chamber, and levers for actuating the 
vacuum - regulating valve, substantially as 
shown and described. 

5. The combination, with a vacuum-cham 
ber, vacuum or draft generating device, an 
automatic vacuum-regulating valve, a collap 
sible drum, and a series of connecting-levers, 
of a supply-hopper, and a vertical separat 
ing-chamber having tubular supply-passages 
opening into the material-supply hopper, and 
a regulating-valve for said hopper, the said sup 
ply-passages extending down within the vacu 
um-chamber, and discharging their material 
into an open space within and at the lower 
part of the separating-chamber at a consider 
able momentum, and in a direction directly Op- 95 
posed to the direction of a current or draft 
passing upward through the separating-cham 
ber, substantially as and for the purpose de 
scribed. : 
In witness whereof we have hereunto set ICO 

our hands this 1st day of July, 1884. 
ALERED E. CROW 
WILLIAM L. CROW. 
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Witnesses: 
JAMES B. SHIELDON, 
FRED W. BALDWIN. 


