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7o all whom it ma 7/ cmw{a?m

Be it known that we, HARRY J CALDWELL
and o, AMES R DARR, mtl 1S of the United
States, residaing a tEarl Park,in the county of

Bentan andl SLate of hmzma have mventei

certan new and useful Impmvements in
Grain-Bieachers, of which the followmcr 15 &
specification.

Qur mventlon relates to Ifnprovementq i}
the art m and apparatus for treating, purily-

ing, and ﬁleansmg grain, commoniv referred

to as “bleaching,” and for the purpcse ot

conditioning gran and 1emmrmg must, rust,

discolora tmm &e.

The object of our present invention is to
pt'ov;.de a Slﬂlpl? and efiective: means for so
treating the grain, while ehminating all poss:-
bility of fire and of overheating the grain,

Anothm object of our invention is to pm-—‘
vide such an apparatus as shall be exceed-

g]y efficient for the purpese named.
These and such other objects as may here-
after appear are attained by our mvention,
shown in the convenient embedlmem
nhe eof found in the accempanymﬂ* drawings,
in which~— /

- Figure 1 1s a side eley vation, partlally in

| sectlon of one form of our present apparatus;
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The exact,
tutes no part of our 111venﬁmn vaeforﬂ-

1o the interior of the casuig (.

and Fm‘ 2 ig a hke view of a modification
thereof. . |
Llhe ietters of reference indicate the same

parts in the several figures of thé drawings.,

Referrmi b y letter to the accompanying
drawings,
form of stack for the treatment of graim.

form of stack, however, ccmstl-

the part marked A may be taken as typically
indicating any. suitable compartment for
treating grain, whether 1 & meVIng column
or in a stationary body.

B indicates a f%mﬂmr form of furnace f{}r
generating sulfur fumes by bummg sultur n
the pan C.

Dis a. fumes conduit leading to the eye of

‘the fan K, and d is & valve for admitting air to

mix with fumes when desired, the pipe F
leading from the eduction-port ‘of the fan 1¢
This casing
contains a quantity of coke, pumice-stone,
broken brlql ~or Dike ma}eua" -through
which fluid, gases and the I

pass. M is o fumes—-pme leading from the

casing G to the gram-treating compartmem
1 s an miﬂm-ﬁme leadin _
to any &leble mm@wo“r; such ‘as J, said |

g from the casing G

indicates a portion of a famiiiar -

ike may readil v

ay

POSErVOIr being, if demred provided with an
overflow-pipe 7. K 1s a pump arranged to

pump water or other fluid fram the reservoir

J through the pipe L afid thence back
through the pipe M into the casing G. With
the apparatus.so constructed the fan E ex-

hausts from the furnace B the fumes gener-.
ated by burning the sulfur in the pan O and .

forces these fumes into the base of the casing

(. At the same time, by means of the .

pump X orin any other convenient manner,

water or other smmble fluid 1s d1sch&rged_

60

mto the top of the casing G and percolates

through and permeates the broken mass of
coke, pumice-stone, broken brick, and the

70

like, the sulfurous water trlcklmg through

the pipe I into the tank J, whence, in the

construetion shown in Fig. 1 ot is again
pumped back mto the casing G - The fumes

entering the casing GG through the pipe K are
| scattered and retarded In their passage

through said casing by the presence of the

75

broken mass (G a,nd are brought in intimate

contact with the mnoisture Wimh permeates

the broken mass G’ thus cool.ng the fumes,

it desired, by making the casing (¢ of pmper

S0

length, ahmma,tmg all possibiity of fire-

from the burning sulfur coming in contact
with the grain to “be treated and facilitating
the combination of the sulfurous oxid in the
fumés with the hydrogen mn. the water to
form the bleaching sgent, sulfurous: acid,
while the fumes not absorbed by the w ater

the casm (& the hotter mll become the water

‘passing through the casing. and the greater
m voiume will be the mozsture passing with

the fumes through the pipe H to the treating-
compartment. For many purposes the sul-
furous fumes escaping through the pipe H

will-carry with thém suflicient moisture for

the bleaching or treatment of the grain. If,

however, more moisture be- reqlured U;ﬂde}:‘
any given conditions, the grain may be
moistened in any familiar maxiner, although
we. preter, wilen additional mmsmr& 1S Tleed—
ed, form as shown in Fig. 1, using & steam-

- wt in an open port or {:omleetltm &S shown

in our Létters Patent No, 728,859, whereby

the steam-jet entering the ‘Lreﬁ.;tmg-cempal {
ment will draw 8 current of aif with it, thus
neutralizing the heat of the steam Stil] 1t
‘may be deerned desirable at, times to nject

the steam through Lhe port a’ and to CRITY 2

will escepe through the fumes-pipe H with 90
| more or less moisture, in the form of vapor,
1nto the trfaa,tmg—cempartmem Theshorter
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iluid discharged nto the casing A

et | ' K H

(;0_1(1{,11813*1*;1” medium, such as air or water,
into the stack A thj‘ouﬂ*h the separate port «.
It will be seen that with our present appa-
ratus we provide means which may be uril-
1ized to sutliciently cool the fumes, 1t desired,
Lo prevent overneating of the grain and t0
avoid aly danger of fmJ to the building 1n
which the apparatus 1s located and at “the
same time tfacilitate the production of the
desired bleaching agent and provide means

whereby the bleachmﬁ agent Imay carrv.w 1Lh =

1t mto the I)I'G&Llnbﬂﬂuillpal tment more or les
of the mocisture required for the emc.lult
treatimnent of the grain. It will also be recog-
mzed that where the apparatus shown in I'ig.
118 used the water, which is passed mplmy
through the oroken mass &/, will ultimately
become saturated with the sulfurous fumes
and become increasingly heated until there
will be a free evaporation of the sulfur-im-
Dl‘f‘ﬂ'n&tﬁd water through the pipe H into the
graz n-trealing camparbmunb
in e, 2 we have shown our apparatus so
rodified that the grain may be directly
trented with the dllllmd sulfurous acid, which
escapes from tie casing G through the. pipe L
into thetank J, ani ma be treated with the
sulfurous-acid fumes wnmn escape from the
casing {z tnrough the pipe H, which i1s con-
tmlied by the valve h, fresh water or other
suitable iimd berng bupplled to the casing
from -a reservoir N through pipes O P by

pump ), the fluud as it escapes from the bot-_

tom of the casing G being pumped to the de-
sired point by a pump K’ and sprayed by
force or by steam onto the grain. The
sumps Q and X’ may be so related to cach
other thuat a substantial y constant level may
be maintained n the tank J.
fo 18 a by-pass pipe leading from tnepipe M’

to the reservoir J and controlled by 8 pres-
sure-valve £/, so that while the pump K/ may
operate at a uniform speed the amount of

controiled at will, and any pressure generated
within the pipe M’ will open the valve &/
tn using the vaporous fumes and the
maelsture they carry we prefer the embodi-
ment of our present invention found in Uig.
1, while we prefer the modification thereof
iound in ig. 2 when the diluted sulfurous
acid escaping through the bottom of the cas-
ing (3 is to be sprayed against the grain, using
or not u%inﬂ' at the same time, as may be pre-
ferred, !

CASING G, Inthe one case the treating-fumes

may carry with them the necessary 111{)1*-,1,1115 -

for the effective treatment of the grain. In
the other case the water or other fluid which
is projected against the grain carries all nec-
essary molsture and with 1t i solution a

LJ

quantity of the bleaching element, and the

'qunntit} o1 the bleaching eleinent thus held

in selution can be recul: Ltui to any ex Lmﬂ flf:
gired and 2

L

448

may be |

Jhe sulfurous fuines passing.irom the |

Ay me= = -

wardiy Lhumuh the mass

varying the }}1{)])(;1tiana of the casing G and
the . mount of water passed throu_h 1t; but
obvigusly a wide range of treatiuent can be
attained by using eitirer the fumes from the
top uf the casing or the solution from tie hot-
tom of the ¢ asing, ¢r the Lwo m combination.

When only the solution from the bottom of
the casing 1s u:se(l and not the fumes, such
solution provides both the moisture and the
bleaching element and miay be projected
doainst the grain at any place demml pref-
embh" when such orain 1s ‘heiine moved from
one hm to dllU“iE‘I‘. and when this sclution

only is used in the treatment of grain no

treating-casing {3 is necessary.

In view of the fact that means are pr: ovided
for torcng the fuines through the casing G

the ftlmea may be mtrodmel at any con-
venient point in the casing (¢, and therefore
may be forced upamnlly or downw ardly, as
may be desired. -

1t should be understood that in the draw-
ings we have merely illustrated suggestive
a.mi convenicnt embodiments of our present
mvention; but obvisusly many vartations
may be made therclrom without departing
from the spirit of our invention.

We claim—

1. In a grain-bleacher, "the combination
with g tI’Cdtiﬂf"-( onpar tl‘*mnt of means for
gﬂlli‘*l“lilnff‘ {r emmﬂ—*hm* 88, & C&‘;.‘:I o contain-

e g mass of loose mutelm] 1N er_m&, fm' CON-

duc,tmfr caid furres into said Casing, means
for projecting free moisture into the upper
part of said casing, and means for conduct-
me the fumes from said casig to the or u,m—-
trmtmg compartinent.
2. In a erain-bleacher,
a tr eﬂtrrw—t,om]::dltu rmt o mixing-compart-
ment having its upper pm tion In comIuni-
ation with the treating-compartiient, said
mixing-compartment containing a mass of
broken mmerml, a funes-furnace i conunu-
nication with the lower portion of the mix-
mg-compartizent, means adapied to main-
tain a flow of water through the mass of

broken material, and suitable eans adapted

to conduct water from the tower part of the

Jr':~:in=r-{:fm1;)1‘1.1;'t.~u'1{?~.11t to the {reating-con-
pmtn eng : '

3. In a grain-bleacher, the combination of
a fyunes-generator, a asing  contaning o
mass of loose m ueiml the lower pmtmn of
the casing being m commmnication with the
fun:es-cenerntor so that funes may rise
Lh]f)ll”‘ll the muass of material ' the casing,
means for supplyimg water to the vppet part
of thL casing 50 that Hw snnie may How down-
of material, 1 pipe

leading from the‘luuul part of the casing,

and neans adapted to maintain a flow there-
through whereby water from the casing may

be pmJe{*fL d ngainst crati Lo e m,uml
iy & grain-ie: u*hm the combination

any strength of selution made by B H,ii o treatin a-stack, of y uwmr contalning

the mnﬂ;imﬁ,tion ot
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5. mass of irregulm*.material, the upper part

of the casing being In communication with |

the stack, a source of treating-fumes in com-
munication with the lower part of the stack,
conducting means In communication with
ihe casing above and below the mass of mate-
rial, means 1or circulating water through said
conducting means and the mass of material,
and means whereby a portion of the water
may be withdrawn and projected 1nto the
stack. S

5. In a grain-bleacher, the combination of
a casing contalning & IMass
o, fun.es-furnace adapted
to supply treating-fumes 10 the casing,
means tor conducting fumes from sald fur-
nace to said stack, & CeSerVOIT 1N COMMUNICA-
ion with the lower part of the casing, & pipe
leading from the reservoir ‘and opening nto

3

the upper part of the casing, a body of water 2zo
adapted to circulate thrcugh the casing, the
reservoir and pipe, and & pump adapted to
maintain the circulation of the water.

6. The combination with a vertical stack

arranged to recelve & continuously-flowing 25

body of grain, of 2 sulfur-furnace, a casing
containing & Mass of loose material such as
coke, means for conducting the furres irom.
said furnace into said casing, meeans for pro-
jecting _
said casing, and means tor conducting the
fames from said casing to said vertical stack.

HARRY J. CALDWELL.
JAMES R. BARR.

Witnesses: o
S. B. HEUSER,
JaMES BOLDMAN.

free moisture into the uppet part of 3o
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