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UNITED STATES P

ALBERT RAYMOND, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE RAYMOND
BROTHERS IMPACT PULVERIZER COMPANY, OF CHICAGO, ILLINOIS, A

CORPORATION OF ILLINOIS.

PNEUMATIC SEPARATOR.

SPECIFICATION forming part of Letters Patent No., 688,810, dated December 10, 1201,
Application filed Fehruarjr 5,1898. Berial No, 669,192, (No model.)

Tb all whom it may concern:
Be it known that I, ALBERT RAYMOND, of
Chicago, in the county of Cook and State of

Ilinois, have invented certain new and use-

ful Improvements in Pneumatic Separators,
of which the following is a specification.

- T'his invention relates to pneumatic sepa-
rators of that elass in which the material to
be separated is carried by an air-current and
the separation is effected by gravity.

The present invention has for its object,
~among other things, to provide a separator of

this class wherein a multiple separation or
grading of the material may be effectually
obtained, although the construection is such
that the machine may be readily adapted for
use in the treatment of materials when it is
desired to separate therefrom one grade only
thereof and that the lightest.

To this end the present invention consists

in certain novel features, which I will now
proceed to describe and will then particularly
point out in the c¢laims.

In the accompanying drawings, Figure 1 is
a front elevation, partly in section, of an ap-
paratusembodying my invention in one form,
the same being shown in connection with an
elevator for supplying the material thereto.
Kig. 2 is a side elevation of the same, the ele-
vator being omitted. Fig. 3 is & transverse

vertical sectional detail view, on an enlarged
scale, through the hopper shown in Figs. 1

and 2, taken on the line 3 3 of Fig. 2. Fig. 4
Is a similar view taken in a plane at right
angles to Fig. 3 on the line 4 4 of Fig. 1, the
casing of the hopper being shown in section

~and parts of the inclosed structure being re-

moved. Fig.5isadetail view, partlyin front

- elevation and partly in section, illustrating a
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modified form of construction. Tig. 6 is a
similar view illustrating a further mnodifica-
tion. Fig. 7 is a viewsimilar to Fig. 3, illus-
trating a modification of the portion of the
structure therein shown. Fig. 8 is a4 view

similar to Fig. 4 of the construetion shown
Sin Fig. 7. Fig. 9 is an enlarged transverse

sectional view of the separator proper, taken
‘on the line 4 4 of Fig. 1.

Fig. 10 is a similar

‘view taken in a plane at right angles to the

each other with their apexes downward.

plane of section of Fig. 9 or on the line 3 3 of

Fig. 2, and Fig. 11 is a detail view of one of

the air-valves.

Referring first to the form of construection
shown in Figs. 1 to 4 of said drawings, 10 in-
dicates the main hopperof theapparatus, into

which the material to be operated upon is fed

through a cylindrical feeding-spout 11 from

‘a recelving-hopper 12, which latter may be
{ supplied by means of a suitable elevator 13

in case the location of the machine is such as
to require the employment of an elevator.
14 indicates a shaft extending transversely
through the hopperprovided externally there-
of with adriving-pulley 15, by means of which
power may be supplied to the shaft 14 from
any suitable source, and being also provided
within the feeding spout or conduit 11 with
a spiral feeding-serew or conveyer 16. 'This
conveyer is comparatively short, occupying
only the outer end of the feeding-conduit ad-
Jacent to the inlet thereof and leaving free
the discharge end of said conduit, which is
extended some little distance within the hop-

per. Above the hopper 10, its lower end com-

municating with the upper end of said hop-
per, is the separator proper, 17, or main por-
tion of the separator, comprising an external

-shell or bedy 18, conical in shape and having

its open lower end communicating with the
upper end of the hopper 10. In theconstruc-
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tion shown in Ifigs. 1 to 4 of the drawings this

communication is direct or immediate. The
shell 18 is provided at its top with a cover 19,
also preferably conical in shape, although of
very slight ineclination, and receives at its
central point a discharge-pipe 20, which, as
shown in dotted linesin Figs. 1 and 2, extends
some little distance downward into the shell
or body 18. .
Within the shell or body 18 are located a
plurality of cones arranged concentrically to
In
the present instance 1 have shown three of
these internal cones, although the number
may obviously be varied. The outer cone 21

nearest tothe shell or casing 18 extends down-
ward intothe hopper 10,whereinits discharge-
| mouth is located, the same being provided
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with controlling mechanism hereinafter de-

“seribed.
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22 indicates the second internal cone, the
upper edge of which is located above the up-
per edge “of the cone 21, while the shell or
casing 18 or the cover 19 ‘thereof is provided

with an annular baffle-plate 23, similar in in-

clination to and extending downward be-
tween the upper edges of the cones 21 and 22.
The cone 22 is provided at its lower or dis-
charge end with a discharge-spout 24, extend-
ing to the exterior of the shell or easing 13,
and provided with a terminal valve 25 to con-

trol the discharge of the material, and with.

an air-valve 26, Thecone 22 is also provided
atits lower end with a second discharge-spout
27, opening into the space between said cone
22 and the cone 21, and this second discharge-
spout is provided with a controlling-valve 23,
which may be operated in any suitable man-
ner fromthe exterior of the shell or casing 18,

29 indicates a third internal cone located

- within the cone 22 with its upper edge above
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‘the upper edge thereof, and the shell or cas-

ing 18 or its eover 19 1s provided with an an-
nular baffl
tween the upper edﬂ'es of the cones 22 and 29
and having, preferably, aninclination similar
to that of said cone. Thecone 291is provided
at its lower end with a discharge-spout 31,
which extends to the exterior of the shell or
casing 18 and is provided with a terminal
valve 32, controlling the discharge of the ma-
terial, and with an air-controlling valve 33.
Said cone 29 is further provided with a sec-
ond discharge-valve 34,openingintothe space
between the cones 22 and 29, and provided

with a controlling-valve 35, which may be op-

erated from the exterior of the shell or cas-

ing 18.

The discharge-pipe 20 hasits lower end ex-

- tended some dlstanee downward into the in-

45
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terior of the shell or body 18, such extension
being sufficient to carry the lower end of said
pipe within said casing below the upper edge

of the cone 29, as indicated in Fig. 1 and

shown in dotted lines in Fig. 2. The other
end of said pipe is connected to the inlet or
eye of an exhaust-fan 36, and the discharge
of said fan is connected, by means of a pipe
37, with a dust-collector 38, which is prefer-
ably a centrifugal separator of any approved
type. 'The dust-collector is provided with a
valved discharge-pipe 39 for the separated
material.

- 40 represents a return-pipe by which the
air is conducted from the collector 3S to the

- discharge-trunk 41 of the hopper 10. This

6o

trunk extends downward from the open lower
end of the hopper, its lower portion being in-
clined, as shown, and provided with a con-
trolling-valve 42 and with a plurality of de-
flecting-plates 43 to defiect the current of air
fromthe retarn-pipe 40 and prevent its affect-
ing the lower portion of the discharge-trunk
and the material therein. The pipe 40 is pro-

e-plate 30, extending downward be-

688,810

lieve the system from surplus air and which
may be connected with a closed separating-
chamber, so as to trap any dust which is not
separ ated or caught in the collector 38.

In Figs. 3 and 4 I have shown a construc-
tion which I have devised for preventing the
currents of air from entering the cone 21 atits
lower end, and thereby affecting the separa-
tion, while at the same time the material is

permltted to pass freely from said cone into .

the hopper 10. In the construction shown
this structure comprises a casting 45, which
is joined to and forms a part of the mouth of
the cone, it being supported within the hop-
per by means of rods 46, the inner ends of
which may be inserted in suitable sockets 47

in the casting 45, while their outer ends rest

in noteched seats 48, provided on the inner
face of the hopper.
ing 45 and extending downwardly therefrom
are secured parallel plates 49, and to the
front and rear of said casting are hinged
plates 50. The shaft 14 passes through the
plates 49 and between the plates 50 and has
mounted on it in the space inclosed between
said four plates a grooved or fluted feed-roller
51. Theoutward movement of the hinged or

pivoted plates50is limited by transverse bolts

52, and there is secured on said bolts, being
clamped between sleeves 53 thereon, a de-
flecting-plate 54, which extends in a down-
wardly-inclined direction toward that side of
the hopper 10 opposite to that at which the
material is fed into said hopper through the
conduit 11.

T'he operation of the machme as thus con-
structed is as follows when the machine 1s be-

ing employed as a separator and grader for

the purpose of separating material into a plu-
rality of grades of different fineness: The
operation of the exhausi-fan 36 produces an

‘upward current of air through the hopper10

and separator proper, 17, the current passing
through the pipe 37, dust-collector 33, and re-
turn-pipe 40 and thence upward throughthe
discharge-trunk 41 to the hopper 10, thus ef-
fecting a continuous circulation of the cur-
rent. The material which is fed into the re-
ceiving-hopper 12, either by the elevator 13
or in any other suitable manner, is fed for-
ward by the screw conveyer 16 on the shaft
14, and since this conveyer terminates short
of the inner end of the conduit 11 the mate-
rial will fill that end of said condnit and will
pack therein, and thereby cut off connection
between the hopper and the external air. As
the material is discharged into the hopper 10
it encounters the upward current of air, and
while the heavier portions of said material
may fall directly into the discharge-trunk 41
the remainder is carried upward into the

space between the shell or body 18 and the

cone 21. This space expands upward, owing
to the increase in diameter of the cones and
the consequent increase in horizontal area of

30

To the sides of the cast-
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the space between them, so that the carrying

vided with an opening 44, which serves tore- | power of the air-current gradually diminishes
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and only the_ﬁner partieies are ca;fried_up
over the upper end of the cone 21. The

larger and heavier portions of the material

are carried back into the hopper. The finer

material as it passes successively under the

deflecting - plates 23 and 30 and under the

lower end of the pipe 20 and over the edges

of the cones 21, 22, and 29 is successively de-
flected from its ecourse at the mouth of each

cone, the lower end of the pipe 20 serving as

a deflector for the uppermost cone 29, and a
portion of the material carried by the current

18 deposited in each one of these cones, the
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heaviest material being deposited in the space
between the cones 21 and 22, the intermedi-
ate grade between the cones 22 and 29, and
the lightest material within the cone 29. The

finest material, which is too fine to be de-

tained in the separator proper, is carried
through the pipe 20, exhaust-fan 36, and pipe
37 to the dust-collector 38, where it is de-
posited, the purified air returning through

the pipe 40 to the discharge-trunk 41 and

hopper 10. The tailings or heavier particles
descend through the trunk 41 and are dis-

charged through the gates or valves 42 there-

of. The material accumulating in the cones
29 and 22 may be separately withdrawn there-
from through their respective spouts 31 and
24, while the material which acecumulates in
the cone 21 is fed downward through the
mouth of said cone by reason of the rotation
of the feed-roller 51 and is again discharged
into the hopper 10 in order to be again sub-
jected to the blast for the purpose of remov-
ing the finer particles. This is done for the
reason that the larger particles accumulating
in the cone 21 retain along with them smaller
and finer particles, which may be separated

out by being again subjected to the action of
‘the blast.

I have found in practice that the
suction of the current suffices to draw the
hinged plates 50 inward, so as to keep them
in contact with the blades of the feed-wheel
51, and by reason of this construction the
blast i1s prevented from entering the cone 21
from below, and thereby affecting the separa-
tion by disturbing the action of the air-cur-

rent in the separator proper, while the hing-
ing of the plates permits them to swing out-

ward to allow the passage between them and
the feed-wheel of the material being fed
downward by this latter. The deflecting-
plate 64servesto distribute the material more
equally at the mouth of the hopper 10, where

- 16 first encounters the blast, and since a por-

tion of the material returning from the cone
21 18 in this way deflected to that side of the

~ hopper farthest from the feed-conduit i1 the

60

distribution of material is thus equalized.
In case it is desired to make but a single

- separation, or, in other words, to separate out

~onlythe finedust without grading the remain-

ing material, the valves 35 and 28 are opened

and the valves 32 and 25 closed, whereupon

the material which gathers in the upper and

T

into the cone 21 and thence returned to the
hopper. |

The air-valves 26 and 33 may beof any ap-
proved construction—as, for instance, the or-
dinary damper form shown in detail in Fig.
1l of thedrawings. By means of these valves

I am enabled to insure superior uniformity

in the product delivered from each of the
cones and delivery-chutes. ‘As heretofore
pointed out, the heavier particles sometimes
retain among themselves finer and lighter
particles, and when, for instance, the lower
portion of the cone 22 and its chute 24 have

become filled or partially filled with material

by opening the air-valve 26 to a greater or
less extent a current of air is admitted into
the lower end of the chute, and passing up
through the material therein and in the cone
serves to withdraw the finer or lighter parti-
cles, leaving only the heavier ones, and thus
insuring uniformity. The current of air is
of course produced by the suction of the blast-
fan.

L'he valves 28 and 35 may be operated in
the manner shown in detail in Fig. 10 of the
drawings, in which 67 indieates a valve-op-
erating rod, extending downward through a

suitable opening in the shell of the separator

proper to a point immediately adjacent to the
valve and outwardly from the same. The
lower end of this rod is supported by a piv-
oted link 68, while its upper end passes
through a fixed collar 69, provided with a set-

screw 70, by means of whieh the rod may be

secured In any position to which it may be
adjusted. It will be seen that by pressing
the rod downward it will bear against the
valve and hold the same closed, while by with-
drawing the rod upward the valve will be
permitted to open by reason of the pressure
of the material,and thus permitits discharge.

The outer valves 25 and 32 may be held
closed in any suitable manner, as by means

of a locking-pin 71 passing through suitable

apertures in the walls of the chute outside of
the valve, said pins being removable to per-
mit the valves to open under pressure of the
welght of the material in the chutes.

In Fig. 5 I have shown a means of obtain-

portions of the material which may be em-
ployed intermediate the separator proper, 17,
and the hopper 10. In thisconstruction there

18 located between the lower end of the shell

or body 18 and the upper end of the hopper,

which is contracted, as shown at 107, a sep-

arating-chamber 55, consisting of two frusto-
conical portions 55* and 55°, joined together
by their larger portions and having located
in the upper portion or throat of the cham-
ber thus formed a deflector 56 having a body
the shape of which isthat of two conesjoined
by their bases. Below this deflector is lo-
cated in the wider portion of the chamber 55
a receiving cone or hopper 57, provided with
a valved discharge-spout 58. A portion of

Intermediate cones 29 and 22 is discharged ! the tailings intermediate between the heavier
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particles and those carried by the current |

into the separator proper will be collected in
the chamber 55 and may be withdrawn from
the cone or hopper 57 through the spout 3.
When this intermediate separating device 18
employed, however, it will be understood, of
course, that the cone 21 does not return ifs
material to the hopper10, as in the construc-
tion shown in Figs. 1 to 4, but is provided

with a separate valved discharge-spout 21*,

so that an additional grading of the material
may be had. Of course inthis case the cast-
ing 45 and feed-roller 51, with its inclosing
plates, are dispensed with.

- A separating - chamber 59, similar to the
chamber 55 just described, may be employed
in the discharge-trunk 41 below the hopper
10, or, as shown in Fig. 6, two of these sepa-
rating-chambets 59 may be located one below
the other in said trunk. These separating-

chambers, however, when located below the

hopper do not effect a grading of the tail-
ings, but merely serve to subdivide the tail-
ings and present them more effectually to the
action of the blast, the material drawn from
the several chambers 59 being substantially
the same.

In Figs. 7 and 8 I have shown a modifica-
tion of the construction shownin Figs. 3 and
4, whereby the apparatus is adapted to either

return the material from the cone 21 to the
“hopper 10 or discharge it separately, as de-
sired.

In this construction the lower mouth
of the space between the platesinclosing the
feed-roller 51 may be closed by a detachable
plate 60, and there extends laterally outward
from the space thus inclosed a discharge

pipe or conduit 61, inclosing the shaft 14, on

which is mounted a spiral conveyer 62. This
spiral conveyer is secured on a sleeve 63,

- which may‘be rigidly connected to the shatt
- 14 by means of a set-screw 64 or in any other

45

suitable manner, so as to cause said conveyer
to rotate along with the said shaft. "T'he con-
duit 61 is provided with a suitably-valved
discharge-pipe 65. 'Thesleeve 63 may be dis-
connected from the shaft 14 and may be

locked to prevent rotation by any suitable

50
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means—such, for instance, as a set-screw 66,
passing through a fixed portion of the ma-
chine.

When the set-serew 6418 loosened and
the set-secrew 66 tightened, the plate 60 being
removed, the material from the cone 21 will
be fed back into the hopper 10 in the manner
already deseribed. When, however, the set-

~.serew 66 is loosened, the set-screw 64 tight-
- ened, and the plate 60 secured in place, the

60_

material from the cone 21 is fed outward by
the conveyer 62 and discharged through the
spout 69. | |

It should be noted that in addition to the
hinged plates 50 permanent side plates 50* are
secured to or forim a part of the casting 45 in
order to form a rigid casing for the feed-roller
51 when the bottom plate 60isin use. When

this plate is in position and the material is |
being fed laterally outward, the hinged side i

688,810

plates 50 are inoperative and assume the po-
sition shown in full lines in Fig. 8. When,
however, the plate 60 is removed and the ma-
terial is being returned to the hopper 10, the

‘plates 50 assume the positions shown in dot-

ted lines in Fig. 8. ,

The apparatus is more particularly devised

for use in the separation of pulverized ores,
especially those of the precious metals; but

itis obviously capable of being applied to.the

separation of pulverized materials generally
and is adapted for wide application.

I do not wish to be understood as limiting
myself to the precise details of construction
hereinbefore set forth, as it is obvious that
various modifications in the construction
shown and described may be made without
departing from the principle of my invention.

I claim— |

1. A pneumatic separator, comprising an
outer conical shell having a closed head, an

opening in its lower contracted portion into

which the material to be separated is deliv-
ered, and an air-supply opening below sald
delivery-point, a plurality of internal cones
concentrically arranged within each other in
an ascending series, open at their tops and
having separate discharge-spouts at their
lower contracted ends, deflectors extending
downward from the head between said cones,
a contral discharge-pipeextending downward
through the head below the upper edge of the
uppermost cone, and a fan adapted to cause
a current of air to pass through said sepa-
rator, substantially as described.

2. A pneumatie separator, comprising an
outer conical shell having a closed head, an
opening in its lower contracted portion into
which the material to be separated is deliv-
ered, and an air-supply opening bhelow saild
delivery-point, a plurality of internal cones

concentrically arranged within each other in

an ascending series, open at their tops and
having separate discharge - spouts at their
lower contracted ends, deflectors extending
downward from the head between said cones,
a central discharge-pipe extending downward
through the head below the upper edge of the
uppermost cone, an exhaust-fan connected
to said discharge-pipe, and a dust-collector
into which the exhaust-fan discharges, sub-
stantially as described. a
3. A pneumatic separator, comprising an
outer conical shell having a closed head, an
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opening in its lower contracted portion into

which the material to be separated is deliv-
ered, and an air-supply opening below sald
delivery-point, 4 plurality of internal cones
concentrically arranged within each other in
an ascending series, open at their tops and
having separate discharge-spouts at their
lower contracted ends, deflectors extending
downward from the head between sald cones,
a central discharge-pipe extending downward
through the head below the upper edge of the
uppermost cone, an exhaust-fan connected
to said discharge-pipe, a dust-collector into
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which the exhaust-fan discharges; and a re-

turn-pipe for returning the air-current from
the dust-collector back to the separator at
1ts air-supply opening, substantially as de-
scribed. o : S

4. In a pnenmatic separator, a separator
proper,comprising an outer conical shell hav-
ing a closed head, an inlet-opening at its lower

contractéd end and an outlet-opening at its

upper end, a plurality of concentrie cones ar-
1n an ascending series within .said
shell, and deflectors extending downward
from the head between said cones, said cones
being provided with valved delivery-spouts
whereby each cone may be separately dis-

charged externally of the casing, or the sev-

eral cones may be discharged through the se-
ries to the inlet-point, and means for causing
a current of air to pass upward through said
separator, substantially as described.

5. In a pneumatic separator, the combina-

tion, with an external conical shell or casing
having a closed head, an inlet-opening at its
contracted lower end and a discharge-open-

ing, of an internal cone concentric with said

shell, open at its upper end and having a dis-

charge-opening at its lower end, a grooved or

fluted revoluble feed -roller located in the
throat of said discharge - opening, hinged
plates located laterally of said feed-roller,and
an exhaust-fan connected to the discharge of
the separator, wherebysaid hinged plates are
held in contact with said feed-roller fo pre-

the vertical and

vent the air-current from entering the dis-
charge end of the internal cone, substantially
as described. -

0. In a pneumatic separator of the charac-

ter described, the combination, with the ex-

ternal conical body or casing of the separator
proper, and aninternal cone concentric there-
with and adjacent thereto, and having a dis-
charge-opening at its lower end, of a grooved

35
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or fluted feed-roller within the throat of said

discharge-opening, lateral hinged plates ad-
jacent to said feed-roller, means for closing
the mouth of said discharge-opening, and a

lateral conduit provided with a conveyerand

externaldischarge,substantially as deseribed.

7. In a pneumatic separator, the combina-

‘tlon, with a separator proper, snbstantially

45

50

such as described, of a downwardly-extend-

Ing tailings-discharge trunk below said sepa-

clined deflecting plates, an exhaust-fan con-

rator, having its lower extremity inelining to .
provided with similarly-in--

55

nected to said separator at its top, a dust- -
collector connected to the exhaust-fan; and
an air-return conduit opening into the dis-

charge-trunk in an upwardly-inclined direc-

tion corresponding with that of the lower in- 60

clined end thereof,substantially asdescribed.
- ALBERT RAYMOND.
Witnesses: . .

L. K. MCCREA,
- IRVINE MILLER.
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