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(No model,)

To wll whom it nay concern:
Be it known that I, WirrLiam S. OSBORNE., a

citizen of the Umted States, residing at St.

Louis, Missouri, have mvented a certain new
and useful Improvement in Pneumatic Grad-
g or Separating Systems, of which the fol-
lowmw 1s a full, cle.;u., and exact deSCI‘lptIOH
such as will enable others skilled 1in the art to
which it appertains to make and use the same,
reterence being had to the accompanying
dIELWlIlUS forming part of this specification,
in which—

Figure 1 i1s an elevation, par tlg In section,
iHustr ating the system. Fw‘ 2 1s a top plm
view, par th In section, certain of the parts
being broken away 1n order to economize
space. Kig. 3 1s an elevation, partly in sec-
tion, on about the line 3 3 of Fig. 1. Fig. 4
1S an elevation, partly 1n section, on about the
line44o0f Fig. 1. TFig. 5isa detail sectional
elevation.
of the coupling-sections, and Fig. 7 is a side
elevation thereof.

T'his invention relates to improvements in
pneumatic grading or separating systems, such
as employ ed for the purpose of separ thmO' or
orading pulverized material, and 161‘1139% more
par ticular ly to what are known as ' closed”
systems of the characterindicated—z. ¢., those
systems in which the air travels in a closed
circuit—and the same air can thus be em-

ployed over and over again.

Heretofore systems of the character indi-
cated have included a separator whose purpose
1S to separate the finely-pulverized material

from the coarser mater '1al, a fan, and a dust-col-

lector whose purpose is to free the finely-pul-
verized material from the air and permit the
substantiallydust-tfreed air to escape from such
dust-collector, the separator being connected

to the eye or receiving side of the tan, the inlet
to the dust-collector bemcr connected to the de-

livery side of the fan, and the air-outlet from
the dust-collector bemg connected to the air-in-
let side of the separator, whereby a circulating
system for theairis produced. While theoret-
1cally the fan or blowerin such a system should
exhaust from the system as much air as it de-
livered thereinto and would thus be able to

5o handle the airin the system in such a manner

Fig. 6 1s a rear elevation of one | coarser tailings.

exertlng an immense bacl

as to prevent back pressure, as a matter of
tact 1n the practical operation of such systems
the fan or blower does not exhaust fromthe sys-
tem as much air as enters such system, where-

by back pressure soon arises which renders

the system practically inoperative. This back
pressure operates against the current of dust-
laclen air being fed to the dust-collector, and
thus serves to prevent the dust-laden air from
reaching the dust-collector, the air on its way
to the dust -collector being thus checked and
some or all of the dust belno* permitted to de-

posit upon the interior of the feed-pipe, and

thus clog the same. Furthermore, the back
pressure sof air blows t0o torcibly into the sepa-
rator below its distributing-cone, thus pre-
venting proper separation and tendmcr to

for 01bly blow out through the taﬂmm—opemnn

the finely-pulverized material which should be
delivered to the dust-collector, as well as the
Furthermore, the back pres-
sure tends to objectionably forcibly blow the

‘material from the material-outlet of the dust-

collector. | |

In systems of the character indicated it is
customary to make the pipe leading from the
alr-outlet of the dust-collector to the air-inlet

of the separator larger in area than the pipe

leading from the tfm or blower to the inlet
of the dubt-collector this being done with the

intention of 16116V1DD the pressure in the dust-
thus preventing the collected

collector, and
cdust fr om bei

ng forcibly blown from the ma-

terial-outlet of said dust-collector, and these

large pipes leading from the dust-collector to
the separator are adapted to contain a large
amount of air which when it becomes pached
or backed up in said pipes forms a cushion
pressure against
the delivery side of the fan or blower and
blows with great force into the separator
against the material delivered from the
spreader. That this objectionable back pres-

sure exists has been fully demonstrated by .

the operation of large numbers of systems of
the character indicated. Facts contributing

to this back pressure are, first, that in addi-
tion to the air forced into the system by the
fan or blower certain air enters with the ma-
 terial to be operated upon; and, secondly, as
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the dust-laden air 1s forced through the pipes
friction is created which serves to heat the
air and to thus expand it.
in these closed systems of the character 1ndi-
cated the blower or fan has not properly han-
dled the air—7. ., it has not taken from the
system as much air as has been forced into 1t—

so that enormous back pressures have arisen

and the systems have thus been rendered 1m-
practicable and unsatisfactory.

The primary object of the present inven-
tion is to overcome the difficulties above in-
dicated and to relieve this objectionable back
pressure without loss of material and with-
out interruption of the action ot the system.
To this end and also to improve generaliy upon
systems of the character indicated the mven-
tion consists 1n the various matters herein-
after described and claimed.

Referring now more particularly to the
drawings, A represents the fan or blower of
well-known construction, air being received
into the fan at its eye 1 and bemer delivered
therefrom through a suitable outlet-pipe 2,

‘all as is well understood.

B indicates the separator.

C 1s the dust-collector. |

D is the pipe through which the dust-laden
air is delivered from the blower to the dust-
collector, and E indicates generally the pipe
connections between the air-outlet from the
dust-collector and the air-inlet to the separa-
tor.

F indicates the hopper into which the
oround or pulverized material i1s delivered
and from which the material is fed to the
separator. |

The separator hereln illustrated 1s practi-
cally identical with that forming the subject-
matter of and fully described in Patent No.
744,390, issued to Elwin C. Bryant and my-
self, November 17, 1903, to which said patent
reference is made for a more detailed descrip-
tion of sald separator than 1s herein given.
For the purposes of the present invention it
1s only necessary to say that said separator
comprises a casing 3, having a material-inlet
4 in its top over the apex of the conical
spreader 5, an inverted pyramidal reticulated

casing portion 6, extending downwardly from

the open bottom of said casing 3 and having
a tailings-outlet 7 at its lower end. An outer
casing 8, connected at its top to sald casing 3,
as by the plate 9, surrounds said reticulated
inverted pyramidal portion 6 and has a tail-
ings-outlet 10 in line with and below said tail-
ings-outlet 7, air being delivered to sald sep-
arator in the space between the said reticu-
lated casing portion 6 and the outer casing 8.
From an outlet-opening leading from the in-
terior of sald conical spreader 5 and below the
apex of said spreader 1s a pipe 11 for deliver-
ing to the eye of the fan A the air which car-
ries the finer dust which has been separated
trom the heavier material, such dust-laden air

The result 1s that

of the separator.

764,671

being drawn Into the eye of the fan by suds

tion, as is readily apparent and is also fully

disclosed in the before - mentioned patent.
Material delivered to the spreader 5 1s spread
thereby and falls in a thin sheet along said re-
ticulated casing portion 6, the air drawn into
the eye of the fan A. passing through this
spread material and passing from the sepa-
rator through the said pipe 11. Said pipe is
preferably provided with a valve 12 for reg-
ulating the intensity of the draft.

The dust-collector herein illustrated forms
the subject-matter of and is fully disclosed in
Patent No. 710,605, granted to the said Bry-
ant and myself ‘October 7, 1902, to which said
patent reference 1s made for a more explicit
explanation of said dust-collector than is here-
in given. For the purposes of the present in-
vention it is sufficient to say that sald dust-

collector comprises a casing which produces.
a collecting-chamber 13, said casing having
inlet 14, a material-outlet 15, and an outlet 16
1t belng

for the substantially dust-freed air,
of course understood that the air delivered

from a dust-collector always contains some

fine particles ot dust.

In the system herein illustrated the mate-
rial is delivered from the hopper F to a con-
veyer - box 17, which contains a screw con-
veyer 18 of well-known construction and pref-
erably provided with means, such as the dif-

ferent sized pulleys 19, for driving the con-

veyer at different speeds, and this conveyer-
box has its outlet delivering into the inlet 4
The pipe D connects the
delivery side of the fan or blower A with the
inlet 14 of the dust-collector, as previously
indicated, and the pipe 20 connects the mate-

rial-outlet 15 of the dust-collector with the

interior of a second conveyer-box 21, provided
with a screw conveyer 22 and having an out-
let 28, from which material can be delivered
to any suitable point, this outlet being pret-
erably controlled by a valve 24.

The pipe 25, leading from the air-outlet of

- the dust—collector, communicates with a hori-

zontal pipe 26, provided upon its under side

have the said openings 27 leading into them.

These dust-tubes are tubes of baggma or a

fine wire fabric having a fine mesh, so that
they present porous walls through which air
can escape, the meshes or pores. being too fine

to permit the escape of the dust carried by

such air. These dust-tubes are at their lower
ends connected to hoppers 29, iInto which they
deliver,
pipes 30 with the before-mentioned conveyer-
box 21, each hopper being preferably pro-
vided with a valve 31. . Thus material col-
lected in the dust-tubes (which will be the
finest material in the entire system) is deliv-
ered to the conveyer-box 21, and as said hox

is provided with a supplemental discharge-
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with a series of openings 27, and dust-tubes
28 extend downwardly from said pipe 26 and
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opening 32, which is intermediate the points

at which the said pipes 30 discharge into the
salldl conveyer-box and the point at which the

sald pipe 20 discharges into said box as well
as the point at which the outlet 23 is located.
the material deposited in said dust-tubes can
be discharged from the system as a separate
product should it be so desired. Preferably
this supplemental outlet 32 is provided with
a valve 33, whereby said outlet can be closed.,

and the material froni the dust-tubes can thus.
be carried to the main outlet 23, said main

outlet 23 and the point at which the pipe 20
discharges into the conveyer-box being in
what may be termed the *‘ rear” of said out-
let 32—, ¢., being so related to said outlet
32 that material carried along by the screw
conveyermust passsaid outlet 32 before reach-
ing said outlet 23. The hopper or pipe 34
into which the dust-tube adjacent the sepa-
rator delivers is connected by a pipe 85 with
the air-inlet 36 of the separator, so that the
closed circulating system - for the air is thus
completed. Preferably the pipe into which
sald
with a valve 37, and the pipe 85 is provided
with a valve 38, the purposes of which valves
will be readily apparent. | |

From the foregoing it will be seen that the.

present systemincludes the dust-tubes, which
present porous or finely - apertured
through which air can escape between the dust-
collector and the separator. In this manner
the objectionable back pressure hereinbefore
referred to 1s wholly obviated, although the
system still retains the character of a closed
one, none of the material being lost. The
porous walls catch the fine dust carried by

the air from the dust-collector. although they

permit a sufficient quantity of this air to es-
cape to prevent the objectionable back pres-
sure. Furthermore, the present system not
only obviates the back pressure, but it also
provides in a simple manner for catching the
very fine dust which escapes from the dust-
collector with the so-ecalled ‘‘ dust- freed ”
alrand for delivering such very fine dust from
the system as a separate product.

Preferably a pipe 40 of reduced diameter
extends from what may be termed the “‘outer”
end of the pipe 26—i. ¢.. the end removed
trom the dust-collector—and this pipe 40

empties into the conveyer-box 17 above the

material-inlet 4 to the separator, said pipe 40
thus being a blast- pipe which discharges
against the imncoming material above the apex
of the conical spreader 5, and the blast from
said pipe assisting in the spreading of such
incoming material. Preferably said pipe 40
1s provided with a valve 41 for well-under-
stood purposes. |

Inasystem constructed as chus far deseribed

some of the dust caught by the porous walls
of the dust-tubes will by reason of the alr-
pressure 1n such dust-tubes be forced against

last-mentioned flume deliversis provided:

walls

such walls and will thus in time clog the

The

pores or fine apertures of said walls.

1nstant that such clogging results the system
‘becomes substantially similar to those hereto-

fore in use, and the objectionable back pres-
sure would be created.

preferably provided, and provision is made
whereby the air
be delivered to either set of dust-tubes, so
that before the pores of the walls of one set
become clogged the air from the dust-collec-

_ In order to prevent
such difficulty, a double set of dust-tubes is.

from the dust-collector can

70

75

tor can be turned into the second set, cut off -

from the first set, and said first set can be
cleaned. With dust-tubes of the character of
those herein described—z. e., composed of
bagging or i

ne dust readily falling from the pores or ap-
ertures when there is no air-pressure in the

dust-tubes. For the purpose of providing

this double set of dust-tubes the pipe 25 from

‘the dust - collector has diverging arms 49,
-whereby a Y is produced, a pipe 26 being con-
nected to each of these arms, each pipe 26

having depending therefrom the dust-tubes
28, heretofore deseribed.
which the dust-tubes adjacent the separator
deliver, is also provided with diverging arms
43, whereby a second Y is produced, the dust-

tubes at the outer ends of the respective
horizontal pipes 26 emptying into and being

connected directly upon the respective arms

ot the said Y. Furthermore, the pipes 40
connect 1nto the diverging arms 44 of a

third Y, the third arm 45 of said last-men-
tioned Y being connected to the conveyer-box
17.  Asherein illustrated, the pipe D is shown
itermediate the sets of dust-tubes; but of
coursesuch arrangement.is utterly immaterial,

-as both sets of dust-tubes could, if desired, be
upon the same side of sald pipe D. Prefer-
“ably the pipe 25 is provided with a hand-hole

46 1n order to permit cleaning, &c.

FKach pipe 26 is provided with a valve 47,

each valve having an operating -lever 48.

Preferably the adjacent ends of a pipe26 and

its Y-arm 4% are connected to coupling-flanges
39, each of these flanges being cut away, as
shown at 49, upon its face adjacent its coop-
erating flange, so that when the flanges are

ne wire—the cleaning is readily
-effected by merely shaking the dust-tubes, the

The pipe 34, into

3C

Qo

100
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115

connected the recesses 49 form openings for

receiving the valve-rod 50. Each flange has

a teat or projection 51, which extends in-

wardly beyond the inner surface of the pipe,
so that these teats or projections form abut-

ments which limit the throw of the valve, and

thus determine its closed position, said teats
being upon opposite sides of the pipe. Pref-

erably lugs 59 project from the interior of
the pipes to act as stops for determining the
open position of a valve. - S
In operating the present system one of the
valves 47 1s open and the corresponding valve
47 15 closed. The valve 37 in the arm of the
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Y directly connected with the pipe 26, having
the open valve47, is also opened, and the other
valve, 37, is closed, and the valve 41, which
controls the pipe 40, directly connected to the
pipe 26, having the open valve 47, is also

open, if so desired, the other valve, 41, being

closed. The gystem then operates as herein-
before described, and when it is deemed de-
sirable to clean the dust-tubes which have
thus been in use the said valves 47, 37, and
41 which have heretofore been closed are
opened and the said valves which have here-
tofore been opened are closed. This transters
the air from the dust-collector to the second
set of dust-tubes, and the set which has been
in operation can then be readily cleaned.
Thus the present system wholly obviates the
objectionable back pressure which has here-
tofore existed, thereby making 1t possible
to operate the fan or blower with extremely
small power, provides for rapidly and satis-
factorily handling the material to be acted
upon, the operation of the system being con-
tinuous, and also provides for saving the very
fine dust escaping from the dust-collector
with the air delivered therefrom and for de-
livering this very fine dust as the separate
product, if so desired. |

It will of course be apparent that the sys-
tem hereinbefore described can be employed
without the separator, the pipe 35 being closed
in such event and the material to be acted
upon by the blower being delivered in any
suitable manner to the air-carrent generated
by said blower.

The present apparatus is adapted to handle
materials of many kinds—e. g., pulverized
stone and grain.

1 am aware that minor changes in the con-
struction, arrangement, and combination of
the several parts of my device can be made
and substituted for those herein shown and
described without in the least departing from
the nature and principle of my invention.

Having thus described the invention, what
is claimed asnew, and desired to be secured by
Letters Patent, 1s—

1. In aseparating system, the combination
of a current-creating device, a casing consti-
tuting an endless air-trunk returning the cur-
rent to said device, means for feeding the
material through the alr-current to separate
the dust therefrom, an air-filter open to at-
mosphere, and a passage tapping the air-trunk
and leading to the filter, whereby a part of
the dust-laden air is conducted into the filter;
substantially as described.

9. In a separating system, the combination
of a current-creating device, an endless air-
trunk returning the current to said device and
including a substantially vertical pipe having
a porous wall opening to atmosphere and also
having a material -discharge opening at 1ts
lower end, said pipe having at its upper end
a material-recelving opening communicating

764,671

with another pipe of said trunk and being

tapped near its lower end by another pipe 1n-
cluded in said trunk, and means for feeding
the material through the air-current to sepa-
rate the dust therefrom, whereby said pipe
provided with said porous wall receives the
anfiltered dust-laden air and affords an air-
filter open to atmosphere, and the unfiltered,
dust-laden air received in said pipe and not
passing through said porous wall is returned
to said current-creating device; substantially
as described.

8. Ina system of the character indicated, a
blower, a dust-collector provided -with a ma-
terial-outlet, pipe connection between the de-
livery side of said blower and the receiving
side of said dust-collector, a pipe leading from
the delivery side of said dust-collector, and
provided with a dust-tube whose walls are
porous to produce a filter, pipe connection
hetween said pipe and the receiving side of
said blower, whereby an endless air-trunk 1s
produced, a separator in said trunk and upon
the side of said filter opposite that upon which
said dust-collector is located, said separator
having a material-outlet, and a material-out-
let trom said filter and separate from the ma-
terial-outlets from said dust-collector and said
separator; substantially as described.

4. In a system of the character indicated, a
blower, a dust-collector having a material-out-
let, pipe connection between the delivery side
of said blower and the receiving side of said
dust-collector, pipe connection between the
delivery side of said dust-collector and the re-
ceiving side of said blower, dust-tubes having
porous walls and in communication with said
connection between said delivery side of said
dust-collector and said receiving side ot said
blower, a material-receiving receptacle mto
which both said dust-collector and said flumes
deliver material, an outlet from said recepta-
cle. and a second, valve-controlled material-
outlet from said receptacle; substantially as
described.

5. In a system of the character indicated, a
blower, a dust-collector, a separator having a
material-receiving opening and a spreader,
pipe connection between said blower, the de-
livery side of said separator and the receiving
side of said dust-collector, and pipe connec-
tion from the delivery side of said dust-collec-
tor and delivering to said material-receiving
opening of said separator and upon the mate-
rial-receiving surface of said spreader, where-
by air from said dust-collector serves to spread
the incoming material upon said spreader;
substantially as described.

8. In asystem of the character indicated, a
blower, a dust-collector, a separator having a
material-receiving opening and a spreader,
pipe connection between the delivery side of
said separator and the receiving side of said
blower, pipe connection between the delivery
side of said blower and the receiving side of
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said dust-collector, pipe connection between

the delivery side of said dust-collector and
the receiving side of said separator, said last-
mentioned connection including a porous wall
through which air can escape from the circu-
lating system, and a branch pipe leading from
sald connection between said delivery side of
sald dust-collector and
saidl separator and delivering into said mate-
rial-receiving opening-of said- separator and
upon the material-receiving surface of said
spreader; substantially as described.

7. In a system of the character indicated, a
blower, a dust-collector, pipe connection be-
tween the delivery side of said blowerand the
rece1ving side of said dust-collector, two pipes
between the delivery side of said dust-collec-
tor and the receivingside of said blower, cach
of sald pipes being in communication with
the delivery side of said dust-collector and
with the receiving side of said blower, dust-
tubes having walls of porous material and in
communication with each of said last two
mentioned pipes, and valves in each of said
last two mentioned pipes between said dust-
collector and said dust-tubes; substantially as
described.

3. The combination with a blower, a dust-
collector, and pipe connection between the de-
livery side of said blower and the recelving

sald recelving side of

O

side of . said dust-collector, of a plurality of

receptacles having porous walls, pipe connec-
tion between each of said receptacles and the
delivery side of said dust-collector, and means
for controlling the inlet to each of said recep-
tacles, whereby the receiving end of on
sald receptacles can be closed while the re-

celving end of another of said receptacles is

open; substantially as described. |
9. In a system of the character indicated,

one of -
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the combination with a blower, a separator.

ancd means for introducing the material from
sald separator into the air-current generated
by said blower, of two receptacles having por-
ous walls, pipe connection between the deliv-
ery sicde of said blower and each of said re-
ceptacles, and means for controlling the pas-
sage between each of said receptacles and said
blower, whereby the receiving end -of one of

sald receptacles can be closed while the re-

ceiving end of the other thereof is open:; sub-
stantially as described.

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,

this 2d day of November, 1903.
| WILLIAM S. OSBORNE.

Witnesses:
. (GALES P. MOORE,
(GHORCGE BAKEWELL.

45

50



	Drawings
	Front Page
	Specification
	Claims

