.G. H. FRASER.
SEPARATOR,
APPLICATION FILED JUNE 29, 1915.

1,165,866.

Patented Dee, 28, 1915.

7~ INVENTOR

WITNESSES: T
Srand S Heltrro,

Horrgy e Brand

" COLUMBIA PLANOGRAPH cO., WASHINGTON, D, ¢.' -



10

18

20

25

o
ds]

40

55

UNITED STATES

PATENT OF

HFICE.

GEORGE HOLT FRASER, OF NEW YOREK, N. ¥.

SEPARATOR.

1,165,866.

Original application filed December 29, 1910, Serial Wo. 595,913.
Divided and this application filed Juxne 29, 1915.

7o all whom it may concern:

Be it known that I, Groree Hort FrasEr,
a citizen of the United States, residing in
the borough of Brooklyn, in the county of
Kings, in the citv and State of New York,
United -States of -America, have invented
certain’ new and useful Improvements-in
BSeparators, of which the following is a
specification, being a division of my appli-
cation No. 599,913, filed December 29, 1910.

This invention relates to devices for sepa-

rating, sizing, classifying, treating or col-
lecting, mater 1als by umhzmg a fluid car-
rent, and aims to provide certain improve-
ments therein.

Heretofore it has been common to distrib-
ute material within a feed chamber in which
air currents act to draw the fine material

nfo an outer casing, the fines settling in the
outer casing and the air returning to the
feed. chamber, the coarse material: falling
through the air current in the feed cham-
ber-and discharging from the bottom-of the
latter.

My invention provides impr ovementv es-
pecmﬂy applicable to devices of this gen-
eral character, and .in its preferred form it
utilizes a non-rvotary feed tube and an ini-
tial distributer, in conjunction with an an-
nular exhaust chamber, o blowsr, & tangen-
tial discharge passage for the exhaust cham-
ber, and a' plurality of - settling cham-
bers successively receiving the return cur-
vent and classifying the material in suspen-
sion therein, a reverse refurn passage for
each settling chamber, means for separately
withdrawing the different produets, and a
return or blast chamber, and means for tan-
gentially returning the current thereto, and
means for controlling the current.

My invention ‘alsc includes means for. in-

dependently driving . the distributer and

blower, means for adjusting the non-rotary
feed spout, improved: bearings and bearing
dispositions, and various features of im-
provement in construction, arrangement and
details, all. of which will be “hereinafter
more fully set forth.

In the accompanying drawings,which
show certain' adaptations, of my invention,
Figure 1 is a vertical axial section showing
the preferred form of my invention; and
Fig. 2 is a similar section showing a slmpler
form thereof.

Referring to the drawings, A indicates a

casing, B the driving mechanism, C the

Specifica tion of Letters Patent.

e, 28, 1915,

Renewed Iarch 30, 1915, Serial No. 18,128,

Serial Mo. 57,028.

feed hoppery; D the distributer, E a cham-
ber, X’ a blower, G the dust chamber, I the
return passage, I the coarse outlet, and j
the fine cutlet. These maybe of any usual or
suitable construction and arrangement ca-
pable of distributing the feed, creating the
necessary current, and collecting and dis-
charging the products.

Referring to Fig. 11 Will now describe
detail the prelermd form of my in 7ention n
the adaptation therein illustrated.

The casing A has a cylindrical body «,
and tapering or conical top and bottom.
The upper part of the casing consists of a
head ¢ which is tapered in the form of a
truncated cone and has an annular top d,
and a central openino e. The lower part
of the casing consists of a conical bottom £,
suspended ¢rom the top body a. The body a
is suspended from the top cZ

The driving mechanism shown consists of
a driving shatt A carrying a pulley <. This
shaft is mounted in bearings in the frameg,
which frame is shown as crossing the ma-
chine and supported thereon.

The hopper C i preferably a stationary
hopper, adapted to turn in any dirvection to
connect with any source of feed, and prefer-
ably having » scalper and a tailing chute,
and a screw threaded discharge outlet.

The feeder is xal’efembly a non-rotary feed
pipe J which is preferably vertically ad-
justable, as by screwing into the hm)per
outlet, and which leads mto the casing and
dlsclnroes onto a distributer IX therein, the
speed of feed, being deie*mmed by ver teal
ad]ustment of the pipe, or of the distrib-
uter, or of both, as desived.

The distributer . is preferably a. rotary
member, and preferably comprises a disk

X Opposxte the disk I there is located a
baflle ring % veceiving the discharge there-
from and deflecting it downwardly toward
the tailings cone R Opposite “the bafile
ring is an annular exhaust passage P, sur-
rounded by and discharging into an annu-
lar exhaust chamber &, which extends
downwardly and dirvects their combined dis-
charge into the annular rveturn passage U,
through which it passes to the dust cham-
ber &. As the current descends in and es-
capes from the passage 1T the heavier dust
may be close to the outer wa all, from which
it will slide into the chamber G, and the
inner air will be correspondingly cleaned.
The chamber G has s eylindrical annular
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discharge pipe v. As the air discharges
from the passage U into the settling cham-
ber ‘G the returning air is drawn from it
by an annular intake V, of greater super-
ficial area than that of the passage U and
immediately adjacent thereto, so that the
downward motion of the dust in the dis-
charge from the passage U may have op-
portunity to throw out much dust centrif-
ugally within the chamber G as the air cur-
rent reverses to reach the return V. The
air in the chamber G cleans itself by the
process of settling, and by momentum and
precipitation, before escaping through the
return V, the area of which relatively to the
passage U is sufliciently great to so diminish
the speed of flow of the return current for
the air to free itself of floating particles.

An annular suspended wall w constitutes
the partition between the passages T and V
and serves as the outer wall of the return
passage V. The cone X constitutes the in-
ner wall of this passage as well as one bot-
tom wall of the succeeding settling cham-
ber o', and has a cylindrical annular dis-
charge pipe y traversing the chamber @,
and an outlet .

The air current flowing through the inlet
of the return passage V, swings inwardly
past the damper W and upwardly over the
top edge of the cone X, and then flows
eventually through the chamber O’ to the
passage H which has a cylindrical or an-
nular pipe z descending through the center
of the chamber O’ and the pipes v and ¥
and concentrically surrounding the tailing
and blast pipe s”, from whence it may con-
tinue to the suction chamber +’, from which
the air will be drawn through the tangential
suction passage W’ by the blower X’. In
flowing to the passage P the air must trav-
erse the descending shower of material fall-
ing from the distributer, composed of coarse
and fine material, from which, as the cur-
rent passes through, particles fine enough to
be floated by it will be carried outward and
downward through the blast chamber T,
while coarser material will fall to the tail-
ings cone S. - , ,

When independent speeds of the distrib-
uter and the blower 1s desired these are
differentially or separately driven. - The dis-
tributer is carried on a tubular head B/,
which is suitably spaced above it to permit

the necessary passage for material between

the disk K and the head, and which extends
upwardly around the pipe J, and is adjust-
ably suspended from the bearing D, and is
driven by a pulley 4. The blower is driven
by a pulley H".

For classifying or grading the fines my
invention preferably provides one or more
classifying chambers, between the dust
chamber G and the return chamber H. One

> auxiliary settling chamber O’ is shown,

1,165,866

which is preferably concentric of and partly
inclosed 1n the chamber &, and surrounds
and partly envelops-the chamber E. The
discharge from the chamber G slowly flows
therefrom toward the inlet o’ to the first
classifying chamber, and is discharged

downwardly in the latter through this con-

tracted annular inlet, so that dust in the
current may be precipitated by its velocity
and by centrifugal action, as well as by
gravity, as the discharge expands within the
large part of the chamber O’ and the speed
diminishes. - The exhaust from the cham-
ber O’ is slowly withdrawn through a large

“outlet P’ leading to the return passage H

or to the succeeding classifying chamber if
several are used, where the.classifying is
repeated as often as desired. From the last
classifying chamber the discharge is taken

through the return passage X and into the

suction or exhaust chamber »" as before ex-
plained. - Any desired number of these clas-
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sifying chambers may be interposed between

the discharge and the suction chambers and
the fineness of ‘product to be collected  in
each may be determined by properly pro-
portioning the chambers, or the current
speeds, or the superficial area of the inlet

‘and outlet. A separate outlet spout may be

provided for each chamber, or the varicus
separations may be combined in one outlet,

in which case the auxiliary. chambers will

simply be used as supplemental purifiers of
the current returning to the separating
chamber. .

The return passage H constitutes a sinu-
ous conduit between the fine chamber G and
the distributing chamber B, and when one
or more intermediate: classifying chambers
are interposed these are essentially a part of
the return passage, and constitute enlarge-
ments or modifications thereof suited to ef-
fect the desired current modification best
suited to the particular functions of each
intermediate chamber. Making these inter-
mediate chambers concentric and annular,
and nesting them together between the tail-
ings cone and the conical bottom of the
separator attains great compactness, while
permitting uniform annular current pas-
sages which facilitate uniformity of speed
of flow at all sides of any part of any pas-
sage or chamber. This uniformity through-
out the effective part of any compartment or
passage is a feature of my invention which
is accomplished by extending cylindrically
the termination of any conical member into
the cylindrical portion of the next succeed-
ing member, as illustrated in Figs. 1 and 2.
This is done where height limits permit and
the uniformity is essential. But in the con-
struction shown in Fig. 1 this feature is only
partially utilized. '

This invention provides an external ex-

haust and an external blast, which may be
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used in conjunction with or in substitution
for the internal blower. I prefer to provide
a suction or external return passage W’
communicating with the chamber G through
the passage H and extending horizontally
and opening intc the chamber v as a tan-
gential exhaust W’ which leads to an out-
side fan or outer blower X’. The pipe W’
draws tangentially from an annular cen-
trifugal whirling or cyclone chamber sur-
rounding the lower end of the pipe z which
affords a dust apron w” in the drum +’. An
annular: outlet 2’ withdraws dust-settling
in this drum. The blower X’ exhausts
through the pipes Y’ into a drum Z’ located
below the chambers ¥ and «” having a tubu-
lar central blast outlet %" therein and an in-
ternal equalizing annular centrifugal whirl-
ing or cyclone chamber z’ surrounding the
lower open end of the tailings pipe ¢” to in-
sure uniform distribution of the current
within the drum. The current may be in-
creased or regulated by rvegulating the out-
side blower X’, or by a butterfly or other
valve in either its blast or suction pipe C’
in Fig. 1 is such a regulator.

In operation the material entering the
feed pipe will be controlled by its adjust-
ment, the speeds and currents will be regu-
lated to give the desired results and the
various products will be separately with-
drawn according to classification. One or
all of the methods of classification will be
used according to particular requirements.

When a single classification with an out-
side blower will suffice the modification
shown in Fig. 2 may be used, in which the
tailings pipe ¢ is extended into the pres-
sure drum 4’ and constitutes a continuation
of the blast pipe Y’ beyond which its out-
let I discharges, and the passage H sur-
rounds the cone S and its outlet and con-
stitutes a part of the suction pipe W', open-
ing into the centrifugal drum »” which in
this instance surrounds both pipes. In this
view the improved scalper N 1s shown above
the hopper C. This scalper consists of par-
allel wires alternately of greater longitudi-
nal extension at their lower ends which are
bent at right angles and extended a suf-
ficient distance before meeting the adjacent

‘part of the chute which supports them, thus

leaving an overhanging part of sufficient
depth tc clear any nail or other large piece
which hangs through the scalper and extra
room at its extremity for its escape.

It will be understood that the invention
is not limited to the particular details of
construction, arrangement and combination
set forth, as it can be employed in whole
or in part according to any modifications.

What I claim is:

1. In separators and the like, a casing,
means for distributing the material therein.

means for causing a current to traverse.-

3

‘material distributed therein, and a settling

chamber, in combination with means outside
of said casing for generating such current,
means comprising suction and blast pas-
sages connecting said generating means with
said casing, means providing an equalizing
chamber in said suction passage having a
tangential outlet, and an annular wall com-
prising a tubular portion of such suction
passage and having an open end prejecting
within said equalizing chamber and afford-
ing a partition within the latter.

2. In separators and the like, a casing,
means for distributing material therein,
means for causing a current to traverse ma-
terial distributed therein, and a settling
chamber, in combination with means out-
side of said casing for generating such cur-
rent, means comprising suction and blast
passages connecting sald generating means
with said casing, means providing an
equalizing chamber in said blast passage
having a tangential inlet, and means com-
prising a tubular member afferding an out-
let conduit for coarse material and a pas-
sage for returning current below said dis-
tributing means and having an annular
open end projecting within said equalizing
chamber and affording a partition within
the latter.

3. In separators and the like, a casing,
means for ~distributing material therein,
means for causing a current to traverse
material distributed therein, and a settling
chamber, in combination with means com-
prising an exhaust passage having an inlet

communicating with and concentric of said

settling chamber, a tubular member afford-
ing a conduit for returning current and an
outlet for coarse material inwardly of and
surrounded by said inlet, current generat-
ing means outside of said casing, a suction
pipe connecting said exhaust passage with
said generating means, and a blast pipe
connecting said generating means with said
tubular member.

4. In separators and the like, a casing,
means  for distributing material therein,
means  for causing a current to traverse
material distributed therein, and a settling
chamber, in combination with means outside
of said casing for generating a current,
a suction pipe connecting the suction side
of said generating means with said settling
chamber, a. tubular member affording a
downward conduit for coarse material and
an upward conduit for returning current,
and a blast pipe connecting the blast side
of said generating means with said tubular
member.

5. In separators and the like, a casing,
neans for distributing material therein,
means for causing a current to traverse ma-
terial distributed therein, an annular and
descending chamber surrounding said dis-
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tributing means, and a settling chamber be-.

low said descending chamber, in combina-
tion with a suction pipe within and con-
centric of said settling chamber, current
generating means outside of said casing, a
connection between said suction pipe and
the suction side of said generating means,
and a blast pipe communicating between the
blast side of said generating means and the

/interior of said casing inwardly of said

distributer.

6. In separators and the like, a casing,
means for distributing material therein, a
tailings cone affording a feed chamber be-
Jow said distributer, and an annular cham-
ber surrounding said distributer, in combi-
nation with an annular suction pipe sur-
rounding said cone and in communication
with said chamber, current generating
means outside of said casing, a drum in
which the outlet end of said suction pipe
projects and having an annular chamber

surrounding such projecting end, and a
tangential suction pipe communicating

with said annular chamber and said drum
and extending tangentially therefrom to the
suction side of said generating means, and
a blast pipe connecting the blast side of said
generating means with said feed chamber.

7. In separators and the like, a casing,
means for distributing material therein, and
means for causing & currrent to traverse
material distributed therein, in combination
with a tailings core having a lower open-
ing and affording a downward passsage for
coarse material and an upward passsage for
returning current, a settling chamber sur-
rounding said cone, current generating
means outside of said casing, a suction pipe
communicating with said settling chamber
and connected to the suction side of said
generating means, and a blast pipe connect-
ed to the blast side of said generating means
and discharging into the lower opening of
sald cone for returning the current through
the coarse material descending in the latter.

8. In separators and the like, a casing,
means for distributing material therein, a
tailings cone having a lower opening, and
@ settling chamber surrounding said cone,
in combination with tubular means afford-
ing a passsage for material concentrically
downwardly in said casing, an annular suc-
tion conduit surrounding said tubular means
and communicating with said settling
chamber, current generating means outside
of said casing, a suction pipe connected to
said suction passage and to the suction side
to said generating means, and a blast pipe
connected to the exhaust side of said gen-
erating means and discharging a return cur-
rent through the lower opening of said cone.

Copies.of this patent may be obtained for

1,165,866

9. In separators and.the like, ‘a casing,
means for distributing material therein,
and means for causing a current to traverse:
material distributed therein, in combination
with a settling chamber having a cylindri-
cal annular outlet, a second settling cham-
ber having a cylindrical annular outlet
traversing said first mentioned chamber, a
suction pipe inwardly of said second: cham-
ber affording an annular passsage there-
through, a tailings pipe inwardly of said
suction pipe and affording a conduit for
returning current, a blower outside of said
casing, a connection between the suction
side of said blower and said suction pipe,
and a blast pipe leading from said blower
and communicating through said tailings
pipe with said casing. ;

10. In separators and the like, a casing,
means for distributing material therein, and
tubular means affording a downward pas-
sage for material therethrough, in combina-
tion with concentric -superposed annular
suction and blast chambers surrounding
said tubular means, current generating
means outside of said casing, and means
connecting said generating means with said
chambers. v

11. In separators and similar devices, a

-casing, and means for supplying material

thereto, in combination with means for
causing a current to: flow within the
casing, a tube affording an exhaust pas-
sage for such current comprising an an-
nular wall having an open end afford-
ing an outlet passage at one extremity,
means providing an annular centrifugal ex-
haust chamber surrounding said wall and
communicating with said passage, and a
tangential pipe affording a peripheral out-
let from said chamber.

12. In separators and similar devices, a
casing, a distributer for feeding material
therein, in combination with means for de-
livering a current beneath said distributer
and inwardly of the distributed material,
consisting of a tubular member affording a
conduit for descending material and a pas-
sage for ascending current having an annu-
lar opening intermediate of its extremities,
a blast pipe having an outlet communicating
with said opening, and current generating
means outside of said casing supplying cur-
rent to said blast pipe. f

In witness whereof, I have hereunto
signed my name in the presence of two sub-
scribing witnesses.

GEORGE HOLT FRASER.

Witnesses:
Gustav ScuoNHEIT,
AnTonio Buowo.

five cents each, by addressing the Commissjoner of Patents,
... Washington; 3. ¢.” '
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