'3 Sheets—Sheet 1.

(No Model.) -~

~ E. THOMPSON.
GRAIN DRYING PROCESS AND APPLIANCE.

‘Patented Dec. 25, 1883.

No. 290,719,

. “,

NI,

. cary o
b at

e e
ah

22

[nvernzor '

 Otvenit: Shaprppiens

: PETERS, Photo-Lithographar, Washingtan, D, C,

paagrs

- Yairn c:,s’,S’e,S' '




(No Model.) 3 Sheets—Sheet 2.

- E. THOMPSON.
~ GRAIN DRYING PROCESS AND APPLIANCE. .
‘No.200,710.  Patented Dec. 25, 1883.

A Raxk

Wil IE ll_ i| l;i
) 1|II Ik 7 | B
| i .
= —1
/ l}.fl; I . '_.]'; br "/
. A I LV b/
) . 2
T 0.
[! f“ | ili | 3 fl_t - rlf lll
I -
Z: [lr = ;'Jl o _F ][
U T | L.
! [[ II ; | =
— ii —~
H |
a |J| = ' 'I;I!_iiilil S
/i

]
[
| l !
W\

by
TR AN

N. PETERS. Photo-Lithogrmpher, Washingieon, D. C. '




3 Sheets—Sheet 3.

- E. THOMPSON.
GRAIN DRYING PROCESS AND APPLIANCE.

No. 290,719,

(No Model.)

“Patented Dec. 25, 1883.

4

ﬂ\\.\m B
\%

W%

N\
.

!
!

A\

2\ R o

\ / _
! % _%//

QA

/

]
| 983
“W* N | // BN
| NS o WW a _____
| :_ // |
o //_____ _ - %/ W NN
N AT AN
Pl N

4 nvernior.

sznc,s',s’ es’

s




- Un1TED STATES PATENT OFFICE.

'EDWARD THOMPSON, OF HOKAH, MINNESOTA.

GRAIN-DRYING PROCESS AND APPLIANGE.

. SPECIFICATION forming part of Letters Patent No. 290,'719, dated December 25, 1883.
Application filed September 20, 1883. (No model.) |

7y all whom it may concerm:
Be it known that I, EDWARD THOMPSON, a
citizen of the United States, residing at Ho-

Minnesota, have invented certain new and use-
ful Improvements in Grain-Drying Processes

- and Grain-Drying Appliances; and L do here-

IO

by declare the following to be a full, clear,
and exact deseription of the invention, such
as will enable others skilled in the art towhich
it appertains to make and use the same.
Heretofore grain has been dried by passing

it over heated metallic plates or surfaces con-
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¢ess of drying.
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taining uncertain degrees of heat, by reason

of which. too great quantities were imparted

to the grain, invariably resulting in the de-
struction of the germinating properties of a

large proportion thereof. By the modes In

present use the grain is also kept in a state of
motion more or less violent during the pro-
It is also alternately heated
and cooled, thus causing it to alternately ex-
pand and contract, the natural consequence of
which is the destruetion of the primary forma-
tion, its natural density is destroyed, and 1t 18
moreover given an increased tendency to sub-
sequent absorption of moisture.
acteristics are unavoidable results of grain

which has been dried while in a state of mo-

tion.

I am also aware that grain has been dried
and cooled, while in a state of rest, by forcing
hot and normal air through it by means of &
blast acting through a hollow vertical shatt
extending up the center of thebin, and diversi-
fied by numerous perforated metallie pipes ra-
dially projecting from different parts of said
hollow shaft throughout the bin, having open-
ings for the escape of the hot air and vapors;
but such process and means of appliance dif-

fer largely from that herein described in sev-

eral important respects, as the air used 1s fire-
heated, and by reason of the radial distribu-
tion it is unequally distributed through the
bin, unavoidably resulting in either overheat-
ing the grain nearest the central shaft, or in-
sufficiently drying that farthest therefrom;
whereas by my improvement the air 1s steam-
heated, and by reason of being distributed In

numerous small parallel currents by means of

transverse air-ducts entirely open at the bot-

tomn, and arranged in alternate courses andin- | bin.

These char-

r

Y

| termediate positions, thereby causing the
warm and normal air to evenly permeate the

_ _ whole quantity of the grain, thus avoiding the 55
kah, in the county of Houston and State of | injurious results above mentioned.

The object of this improvement is to avold
these injurious consequences by providing a
process of drying grain as nearly as possible
in eonformity to waysand action of nature, by

sending a powerful blast of warm air through

the grain while it is in a state of rest, to dry
the grain more perfectly and more rapldly or
in greater quantities inthe time required than
by the processes in common use. By keep-
ing the grain in a state of rest while 1t 18 be-
ing dried, and gradually cooling it before 1t

is exposed to the light, its color is improved,

it is prevented from bleaching, and thus 1n-

juring its market value, and its natural density

is preserved.

Another object and result of the within-de-

seribed process is to relieve the grain of bad

| odors, which frequently accrue by reason of
heating and molding from lying in a bin, and,

furthermore, to provide appropriate mechani-
cal means for the application of the process.
This result is attained by the mechanismillus-
trated in the accompanying drawings, making
part hereof, and in which similar letters de-
note corresponding parts.
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Figure 1is a side elevation, partly In sec-

tion. Tig. 21is a longitudinal vertical section.
Fig. 3 is a sectional end elevation of the air-
duct detached from the bin for special 1illus-
tration of its construction.
view with the top cut away, showing the in-
terior of the bin and the alternate courses and
positions of the air-ducts in their relation to
each other. Tig. b is a longitudinal vertical
section, further illustrating the arrangement
of the air-duets in alternate courses and posi-

Fig. 4 is a plan-

ale

tions, as seen from the escape side, and show-

ing the openings through which the warm air

passes out of the bin. Fig. 6 is a top view of

‘the hoppers through which the grainis drawn

out of the bin after it has been dried. Fig. 7

is a longitudinal vertical section taken on the.

lines z # and 2’ 2" of Fig. 5.

Referring to Fig.1, A isthe grain-bin,which 100

is provided with transverse air-ducts B and
B’, arranged in alternate courses and pOSI-
tions and opening on opposite sides of the
The air-ducts B open into the warm-air
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.- chamber A/, located at the 51de of the bin. | tlrely across the inside of the bin and abub
~+ Into this ehambel large quantities of warm air
~areforced by means Gftheprebsure fan D, which

~connects with the warm-air ehmmber Al by
-blast-pipe C, and with air-heating chamber It
- by suitable suction- -ways loeated at the top of
. the air-chamber B, forming part thereof, and
- inelosing  the: furw
. to by the letters d' d' d and atrows showing
IO
~ chamber E incloses aseries of coiled pipes, I ]]" f

ays of the fan, as referred

the direction of the suction.  The air heatinn-

~ heated by steam, by which means the air en-
 tering the . chamber I at the. opening G is

SRR o hewted , preparatory to being forced through:
SRR NY

the blast -pipe O by the fan D into the warm-

~air chamber A/, and from thence into the bin
- by meansof the reeewmw-duvts B; from thenee

- through the grain, after which it passes out of
 the bin throuﬂh the exhaust-ducts B’, opening
20

on theé side of the bin opposite to the warm air

- chamber A/, but having no conneection there-
- with except through the . grain, which fills the

‘bin around and between the alter n"tte courses
of the air-duets B and B,

‘normal air is necessary to eool the grain, the
steam is shut off from the coiled pipes K m o

When a supply of

* the air-chamber E by means of the valves e
“in the steam-inlet: plpes e, the outlet- V%Ives ¢

30

40

45

50

BN

60

in the outlet; - pipes ¢’ fu:'e opened, the steam

which heats the air is passed out, and the air |
18 drawn into the chamber I thI‘Ollﬂ‘]l the |
- opening G in a normal condil bion, and 111t0 the

- suetion-ways 4’ @ @ at the top of the chamber |
B, which connect with the airways at the:
Sldes of the fan, and is foreed thence through
the blast- -Pipe [6) into the air-chamber A, from

whence it is forced in diversified currents
through the grain by means of the air-ducts
B and B, as stated. The sides of the bin A
are laid up with plank or Stllps in the ordi-
nary elevator style. The air-ducts B and B’
are formed in three parts. The.center piece
is a beam, b, of suitable size and beveled at
each side from the center at the top.

To each side of the beveled beam are firmly
secured boards or planks %', having their top
edges beveled to cou*espond to the bevel of the
beam b. The lower edges of the side pieces,
0, extend below the 1owel surface of the beam
bsuff cientlytoformair- 1)‘188&0 esintothe grain.
These side extensions, V', are pI'OVlded with
transverse braces b”, for the purpose ot pre-
venting the pressure of the grain from fore-

ing them inwardly, and thus cu 1*1311111]0 thearea |

of or destroying the air-ducts for med by such
extensions, Wth]l are open at the bottom, for
the purpose of allowing the warm air to com—-
municate directly with and pass through the
grain from the initial or receiving air- ducts B,

and thence through the exhaust -air ducts B’

and out of the bin entirely. The ends of the
transverse beams b, forming the center pieces
of the air-ducts,. are plOVlded with tenons
which pass throuc-h and are attached to the
side walls of the bm, and thus prevent them
fromspreading. The extensionsd’ of the trans-
verse beams forming the air-duets reach en-

against the side walls. : o
-at: its lower part with six hoppers, A", for. 70 R
drawing off the grain after it has been drvied. .
The heppers are dlﬂded into such number, In.
order that they may: be of the smallest pract_l— B
cable dimensions, for the purpose of ‘having: -
the smallest possible quantity of grain below
the air-ducts, at which location the grain can-
not be thoroughly subjected to the action of .
the swarm air which is forced through the air- -

' The hoppers A" are located alongside
each other 1n pairs, and connect by means -
of outlet-passages ¢ with discharging-spouta’.
The outlet-passages of the hoppers are Ppro--.
cates K, which are Opeﬂed to 1eb:
the grain pass out Of the bin. | g
o The pressure-fan D should be made of metal i
and should be of large size. -
two thousand bushels of grain should havea - -
fan of sufficient size to furnish twenty thou- '
sand cubie feet of warm air per minute, which -
will dry the quantity of grain mentioned in
from one hour and three-quarters to three
hours, according to dampness.
The fan-shaft I rests on and is supported by%
~(More fully illustrated in Ifig. 4.)
| These beams are part of the [mme WOI‘k oi the;

duets.
of

vided with

: ;be&ms H.,

The bin A 18 provided

building.

In order to facilitate the passage of the blast

The arrows 1001156(1 in the air- chamber A" 11-
dicate where the air-ducts B open into the
chamber A’, and the course of the blast through
sald openingsinto the bin, from thence through
the grain into the air-ducts B, and out of the
bin, as indicated by the arrows on the left mar-
oins of the Figs. 1 and 2.

The bin A. may be of any convenient size.
It may be a common elevator-bin provided
with air-duets, as shown. The size should be
governed by the quantity of grain to be dried;
but for drying quantities Dle‘ltel‘ than ﬁfteen
hundred bushels per hour two bins will give
better results than one of double size, hecause
of less time being required to fill and empty
themn.

As Indicated Dby experience in testing the
operation of my improved process of drying
grain, as herein described, 150° Fahrenheit is
the extreme temperature to be given to the
warm-air blast.

I am awarethat grain-drying binshavehere-
tofore been constr uctt,d having alternate séries
of alr-ducts composed of metallic plates open-
ning on opposite sides of the bin, and acting
as conduits of heated air and SlllOls.G through
the grain while it was in a state of motion; and
1 thercfor do not broadly claim such constric:
tion. -

What I claim as new, and desire to secure
by Letters Patent, is as follows:

A bin holdmg |

75

S0

“The blas st-pipe connection C, b(}tween the fa,n? N
Dand the warm-air chamber A" ma:y be made' . ‘
of wood and lined with sheet metal. RN
100~
into the warm-air chamber, the pipe Cis en-

larged at 1tb entrance thereto? as. referred tof AR
at O, - - -
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1. The method of drying grain, which con- |

 sists in forcing a powerful blast-of warm air,
divided into numerous small parallel currents,

through a quantity of grain while in a state of

5 rest, and, when sufficiently dry, cooling the
- grain by means of a blast of normal alr ap-

plied in the same manner before removing the
orain, substantially as set forth. ' -

- 2, The peculiar construction of the air-ducts,

composed of the beveled beams having per-
pendicular side extensions, said beams being
provided with tenons at their ends for the pur-
pose of supporting the air-ducts and laterally
strengthening the walls of the bin against the
15 pressure of the grain, substantially as set {forth.

IO

3. Theair-ducts composed of the tenoned and
beveled beams having perpendicular side ex-
tensions, in combination with the bin having a
single air-chamber connecting therewith, sub-
stantially asspecified, for the purposeset forth.

In testimony whereof I have affixed my 8ig-

20

‘nature, in presence of two witnesses, this the

19th day of September, 1833.
EDWARD THOMPSON.
Witnesses:

'D. C. HANSON,
W. A. SMITH.
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