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Specification of Letters Patent,

Patented July 15,1913,

Application filled January 11, 1910, Serial No. 537,491,

Lo @l whom it may concern . .

Be it known that. I, Xar, H. ReynNovrps,
a citizen of the United States, residing in
Chicago, in the county of
IHlinois, have invented a new and useful
Improvement in Grain-Purifying Appara-
tus and Processes, of which the following is
a specification.
~ My iuvention relates to a grain purifying
apparatus aud process in which oats, barley,
or other grains are treated with fumes, such
as those of sulfur, for the purpose of puri-

fying and whitening the grain and destroy-,

ing any rust cr other infection by which it

~may have been discolored, or otherwise su-

perficially impaired. And the invention has
for an object the providing of an apparatus
and process that shall effect the required
purification of the grain with the greatest
possible uniformity and thoroughness and
at the same time permit the grain to be
treated in the largest possible quantities and
at the lowest possible cost; and the inven-
tion has for further objects such other im-
provements in structure or function as may
be found to obtain in the device Or process
hercinafter described or claimed. = -

In the accompanying drawings, forming
a part of this specification, and in which like

reference numerals indicate like parts in all

of the figures, IMigure 1 is an elevational

-view showing the complete apparatus ex-

teriorly and with a side wall of the reservoir
broken away to show the descending colum-
nar mass- of grain indicated within the
grain reservoir; Ifig. 2 is a vertical sec-
tional view on the line 2—2 of IFig. 1, but
with considerable portions of the columnar
grain-reservoir broken away between _the
fumes inlets and the vent apertures, to. ac-
commodate such enlarged sectional view to
the limits of the sheet; Fig. 8 is a partial
vertical sectional view taken on a plane per-
pendicular to that of Fig. 2; Fig. 4 15 a
section on the line 4—4 of Fig. 1, to show

the vapor inlet through which steam is-
forced into the upper part of the columnar .

mass; Ifig. 5 is a section on line 5—-5 of Fig.
2, to show the deflector-plate at the top of
the hopper bottom of the reservoir, around
which the grain flows out; Fig. 6 is a sec-
tional view on the line 6-—6 of Fig. 1 to
show the fumes inlet through which sulfur
fumnes, under pressure, are forced into the
body of the descending columnar grain-

Ceok and State of
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mass; IFig. 7 is a sectional view on the line
7—17 of Fig. 2, to show the vent aperturing
through which residual fumes are permitted
to pass off from the body of the descending
columnar grain-mass; and Fig. 8 is a ver-
tical - sectional view of the power driven
compressor by which the sulfur fumes.from
the fumes generator are compressed and:
positively forced into the descending col-

umnar grain-mass. :

10 1s a square vertical columnar grain-

60

reservoir built of masonry and having a free .

internal cross area that is large in propor-
tion to its height, as indicated in Fig. 1.
The particular reservoir indicated in the
drawing is
about five feet square. This reservoir is pro-
vided at its top with an inlet chute 11
through which the grain from the grain ele-
vator flows constantly, keeping. the reser-
voir filled with g close-packed: columnar

about forty-five feet high and’
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grain-mass- that constantly settles toward

and is discharged through the four-sided
hopper outlet 12 at the bottom of the reser-
voir, said hopper outlet being provided with
a laterally extended chute 13 through which
the discharged grain pusses to the bin or
conveyer that is arranged to receive it. The
hopper bottom of the grain-reservoir is also
provided with the deflector plate 14, sup-
ported on horizontal cross beams 15 at the
upper part of the hopper, whereby the out-
flowing grain is caused to be drawn off
from the peripheral part of the descending
grain column, so as to maintain a constant
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uniform outflow of the entire bottom ‘por-

tion of said grain column, precluding the
tendency there would otherwise be for the
grain to be drawn out from the central
core of the column much more rapidly than
from its peripheral part. To control the
discharge outflow through the chute 13, and
to entirely stop such outflow when the fumes
treatment is stopped, the chute 13 is pro-
vided with a gate valve 16, arranged far

tﬁe bottom of the hopper to
prevent any possibility that thé partial clos-
ing of such a gate might interfere with the
uniform drawing off of the grain from all
four sides of the said hopper bottom of the
grain-reservoir. Just under the mouth of
the inlet chute 11 there is provided another
deflector plate 17, supported on the horizon-

tal cross beams 18, to cause the inflowing .
grain to be immediately distributed as uni- 110
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formly as possible over the top of the de-
scending columnar grain-mass within the
reservoir.

Somewhat below the top of the descend-
ing columnar grain-mass within the reser-
voir, steam is introduced, from the stean
pipe 19, through the steam inlets 20 that
open into one end of the transverse steamn
ducts 21 that are of inverted-V shape and
are supported at either end on the cross-
beams 22. The descending grain-mass
passes around these steam §ucts, as indi-
cated in Fig. 2, and the steam is forced out
from under said ‘ducts into the upper por-
tion of said grain-mass, the steam supply
being regulated to furnish just the limited
amount of steam requisite to slightly mois-
ten the grain before it comes into contact
with the sulfur fumes that are forced into
said grain-mass some distance below such
steam inlet. At two points within the
height of the reservoir, one considerably be-
low and the other considerably above its
middle, the sulfur fumes are forced into the
descending columnar grain-mass from the
pipe 23 having the two lateral
branches 24 and 25, respectively let into the
lower part and the upper part of the ma-
sonry wall of one side of the reservoir. To

ermit the fumes to be immediately forced
into the whole transverse area of the de-
scending grain-column, each of these fumes
inlets is provided, inside the reservoir, with
a transverse fumes duct 26 that is of in-
verted-V shape and supported at either end
by the cross-beams 27. The descending col-
umpar grain-mass passes around each of

~ these fumes ducts, as indicated in Fig. 2,
- and"the compressed fumes, entering under
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_positive pressure from the fumes pipe, are

* positively forced into and permeate through-
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out the entire close-packed mass of the said
descending grain’ column within the reser-
voir. The uniform distribution of the said
fumes is insured by the homogeneous char-
acter of the directly incased and closely con-
fined and compacted grain-mass itself, and
by the ahsence of any air-spaces or cavities
into which the fumes may.be drawn off or
collected away from the grain, and by the
constant and uniform settling of the grain
as its columnar mass descends in the reser-
voir. By reason of this forcing of the fumes
into the solid and uniformly settling grain-
mass, with an absence of any aiv-spaces or
cavities into which such fumes may draw off
end collect, it also becomes possible to gage
the fumes-supply to an amount just abont
sufficient to properly impregnate the grain-
mass without there bheing any considerable
residunm of waste fumes and only a re-
stricted vent - aperturing is required.  To
draw off whatever residual fumes there may
be, however, and also to prevent an injuri-
ous excess of fumes from being forced into

1,067,342

the grain-mass, there is provided a hooded
vent aperture 28 at the top of the grain res-
ervoir and also the vent aperturing 29 lo-
cated at about the middle of two of the ver-
tical sides of the reservoir, the latter aper-
turing opening into the ends of the trans-
verse vent ducts 30 that are of inverted-V

‘shape and supported on the cross-beams 31

inside the reservoir. The descending grain-
mass passes around these vent duets, as indi-
cated in Fig. 2, and residual fumes from the
surrounding grain-mass draw off into these
vent ducts and are discharged into the outer
air. The fumes forced under positive pres-
sure into the descending columnar grain-
mass will both ascend and descend from
each fumes inlet, because of the uniform re-
sistance that the homogeneous grain - mass
offers to such fumes, and because such re-
sistance of the constantly settling close-
packed grain-mass is only overcome by a
fumes pressure of such amount thaf mere
warmth of the fumes will not determine the
direction of the fumes; and the fumes as-
cending from each fumes inlet may not be
greater in quantity than the fumes forced
downward from each inlet. Thus in actual
operation there may also be some venting of
residual fumes through the hopper bottom
of the reservoir, such fumes having been

‘forced or carried downward, through or

with the constantly settling grain-mass,
from the lower of the two fumes 1nlets. The
forcing of the fumes through the fumes pipe
that leads to the fumes inlets of the reser-
voir. is effected by the positive rotary force-
pump 32, located to one side of the base of
the reservoir. This compressor is of the ro-
tary type shown in Fig. 8 and is entirely
positive in its action, permitting a consider-
able compression of the fumes. In this type
of pump, the power-driven shaft 33 rotates
in the axis of the cylindrical chamber 34

.and has pivotally connected with it four ra-

dial vanes 35 that project out through the
slots 36 in ‘the hollow cylinder 387 that 1is
eccentric to the said shaft 33 and that rotates
on its own axis simultaneously with the ro-
tation of said shaft 83. These vanes swing
on the shaft and are drawn in and thrust
out through the said slots in the eccentri-
cally positioned cylinder 37 as the latter ro-
tates, in a manner that is apparent from
Fig. 8 of the drawings and that is well
known in this. tvpe of retary pimp. - As the
fumes are positively {rapped between the
successively passing vanes of this pump. as
said vanes are swung across the nlet of the
pump 34, and are positively expelled as the
vanes pass the outlet port of said chamber,
rapid rotation of the pump shaft effects a
positive and considerable compression of the
fumes in the outlet pipe that lead.. to the
grain reservoir. Furthermore, the several
meving parts in the pump chamber are ob-
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viously o0 related to, and make such contact
with, each other that they constantly tend
to clear each other of any corrosion or de-
posit that the sulfur funies cause to oceur

‘within the pump chamber, and all such mat-

ter scraped from or otherwise present in the
pump chamber is positively expelled from
the outlet port and so prevented from accu-
mulating and causing sticking or undue
wear of the working parts within said chamn.
ber. thus svercoming an important difficulty
that would otherwise be presented in at-
tempting to effect positive compression of
sulfur fumes. Any corrosion products or
other deposits so expelled from the pump
are precipitated in the short horizontal
length 38 of the fumes pipe that leads to the
grain reservoir, such short length of pipe, ns
well as the base of the upright length of tle
fumes pipe, being cleared oceasionally by
removing - the accmmulation through the
plugged orifice 39 at the base of the upright
length of the fumes pipe.

The fumes are generated in the sulfur fur-
nace 40 and are carried first, through the
pipe 41, into the cooling and precipitation
chamber 42, where their temperature is low-
ered and most of the flower of sulfur arried
over from the furnace is precipitated, such
precipitation being occasionally cleared out
through the vent-gate 43 at the base of the
cooling chamber. From said chamber the
fumes pass over through the pipe 44 into
the chamber of the rotary pump. The
chamber 42 is cooled by the surrounding
water-jacket 45, in which a circulation of
water is maintained by means of the water-
inlet 46 and water-outlet 47,

The preferred embodiment of my inven-
tion is hereinabove set forth. but it may be
otherwise embodied within the scope of the

-claims hereinafter made.

I claim:—

1. In a grain-purifier, in combination: g
columnar grain-reservoir having a grain in-
let and a grain outlet and adapted to di-
rectly incase the grain and to have the arain
pass through it in a continnously settling
and closely confined and compacted col-
tmnar mass; mechanism adapted to com-
press fumes and positively force them into
and through said columnar grain-mass; and
restricted vent - aperturing for discharging
from said reservoir the residual fumes from
such fumes-permeated grain-mass; the vent-
aperturing and the intake of the fumes be.
ing widely separated longitudinally of the
grain column; substantially as specified.

2. A process of purifying grain, consist-
ing in positively forcing compressed fumes
into and through a directly incased and con-
tinuously settling and closely confined and
compacted columnar mass of grain that has
been moistened, and at the same time re-
strictedly venting the residual fumes from

8

such fumes-permeated grain-mass, the vent-
ing and the fumes inflowing being per-
formed at positions widely separated longi-
tudinally of the columnar grain-mass, sub-
stantially as specified.

3. In a grain-purifier, in combination: a
columnar grain-reservoir having a grain in-

“let and a grain outlet and adapted to di-

rectly incase the grain and to have the
grain pass through it in a continuously set-
tling and closely confined and compuacted
columnar mass; mechanism adapted to com-
press fumes and positively force them into
and longitudinally through said columnar
grain-mass; and restricted vent-aperturing
for discharging from said reservoir the re-
sidual fumes from such fumes-permeated
grain-mass; substantially as specified,

4. In a grain-purifier, in combination: a
columnar grain-reservoir having a grain
inlet and a grain outlet and adapted to di-
rectly incase the grain and to have the grain
pass through it in a continuously settling
and closely confined and compacted col-
umnar mass; a vapor-supply device for in-
jecting into said mass the vapor to moisten
it; mechanism adapted to compress fumes
and positively force them into and longi-
tudinally through said columnar gran-
mass; and restricted vent-aperturing for
discharging from said reservoir the residual
fumes from such fumes-permeated grain
mass; substantially as specified.

5. A process of purifl))fing grain, consist-
ing in positively forcing compressed fumes
into and longitudinally through a directly
Incased and continuously settling and closely
confined and compacted columnar mass of
grain that has been moistened, and at the
same time restrictedly venting the residnal
fumes from such fumes-permeated grain-
mass; substantially as specified.

6. In a grain-purifier, in combination: a
columnar grain-reservoir having a grain in-
let and a grain outlet and adapted to di-
rectly incase the grain and to have the grain
pass through it in a continuously settling
and closely confined and compacted col-
umnar - mass, said outlet being hopper-
formed and provided with a deflector ar-
ranged to cause the grain to be drawn off
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from the }I])eripheral part of said columnar -

niass 5 mechanism adapted to compress fumes
and pesitively force them into and longi-
tudinally through said colummar grain-
mass; and restricted vent-aperturing for
discharging from said reservoir the residual
fumes from such fumes-permeated grain-
mass; substantially as specified.

7. In a grain-purifier, in combination : a
columnar grain-reservoir having a grain in-
let and a grain outlet and adapted to di-
rectly incase the grain and to have the grain
pass through it in a continuously settling
and closely confined and compacted col-
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umnar mass; mechanism adapted to com-
press fumes and positively force them into
and longitudinally through said columnar
grain-mass, said nechanism being provided
with downwardly open ducts arranged
transversely inside the reservoir and adapt-

_ ed to distribute the compressed fumes with-
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in the said grain-mass; and restricted vent-

_aperturing for dischurgin% from said reser-
T

om such fumes-
substantially as

voir the residual fumes
permeated ~grain-mass;
specified.

8. In a grain-purifier, in combination: a
columnar grain-reservoir having a grain
inlet and a grain outlet and adapted to di-
rectly incase the grain and to have the grain
pass through it 1n a continuously settling
and closely confined and compacted col-
umnar mass;- mechanism adapted to com-
press fumes and positively force them into
and longitudinally through said columnar
grain-mass; and restricted vent-sperturing
for discharging from said reservoir the re-
gidual fumes from such fumes-permeated
grain-mass, said aperturing being provided
with downwardly open ducts arranged
transversely inside the reservoir and adapt-
ed to collect and discharge such residual
fumes from within said grain-mass; sub-
stantially as speciﬁed.

9. In a graln-purifier, in combination: &
columnar grain-reservoir having a grain in-
let and a grain outlet and adapted to di-
rectly incase the grain and to have the
grain pass through 1t in a continuously set-
tling and closely confined and compacted
columnar inass; 4 vapor-supply device for
injecting into said grain-mass the vapor
to moisten it, said device being proviged
with ducts arranged inside the reservoir and
adapted to distribute such moistening vapor

tially as specified.
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within the grain-mass; mechanism adapted
to compress fumes and positively force them
into and through said columnar grain-mass;
and restricted vent-aperturing for discharg-
ing from said reservoir the residual fumes
from such fumes-permeated grain-mass;
substantially as specified.

10. In a grain-purifier, in combination, &
columnar grain-reservoir having a grain in-
let and a grain outlet and adapted to di-
rectly incase the grain and to have the
grain pass through it in a continuously set-
tling and closely confined and compacted
columnar mass; @ fumes-inlet; mechanism
adapted to force fumes longitudinally
through said columnar grain-mass; and re-
stricted aperturing, longitudinally remote
from said fumes-inlet, for thé egress
said reservoir of the residual fumes from
such fumes-pfermeated grain-mass; substan-

11. A process of purifying grain, consist-
ing in admitting fumes to and forcing them
longitudinally through a directly ncased
and continuously settling .and ‘closely con-
fined and compacted colunnar mass of
grain that has been moistened, and at tne
Same time restricting the outflow of the
residual fumes from such fumes-permesa
grain-mass so that such outflow shall be

longitudinally reraote from the inflow of

from
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the fumes into said columnar grain-massj’

substantially as specified. ”

In testimony whereof I hereunto set my
hand in the presence of two subscribing wit-
nesses. S ‘ o

““gARL H. REYNOLDS.

Witnesses - ‘

Prarn ABRAMS,
Hexry Love CLARKE.
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