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UNITED STATES

PatenT OFFICE.

WYNN E. ELLIS,

ELLIS GRAIN DRIER COMPANY,

OF MILWAUKEE, WISCONSIN,

OI‘ SAME PLACE.

"GRAIN=-DRIER.

SPECIFICATION forming part of Letters Patent No. 620,432, dated February 28, 1899,
Application filed November 5,1897, Serial No. 657,524, (No model.) -

To all whom it may concern:
Be it known that I, WyxNN E. ELLIS, a citi-

zen of Great Britain, residing at Milwaukee,

in the county of Milwaukee, State of Wiscon-

sin, have invented certain new and useful |
‘inferposed grain-space and discharge into the

Improvements in Grain-Driers; and I do de-
clare the following to be a full, clear, and ex-

-act description of the invention, such as will

enable others skilled in the art to which it
appertains to make and use.the same, refer-
ence being had to the accompanying draw-
ings, and te the letters of reference marked
therecn which form a part of thle specifica-
tion. -

This invention relates to an improved ap-
paratus for drying wet grain and other sub-

stances; and 1t ccnelets in the construction |
and arrangement of parts hereinafter fully
set forth, and pointed out particularly in the

claims.

The objects of the invention are to provide
simple and effective means for passing the
hot-air blast in opposite directions through
a body of wet grain or into said grain from
opposite sides in such manner as to facilitate
the operation of drying; to effect a uniform
and even drying of all parts of said grain ex-

- posed to said air-blast, so as to render a re-

30

35
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handling of the grain unnecessary when it
shall have passed once through the device,
and to provide, by a change of the air-blast,
for removing all accumulated dust from the
drier, cbwabmn the choking or filling up of
the air- spaces thereof. These eb;]ects are
attained by the construction illustrated in
the accompanying drawings, in which—
Figurelis an end elevation of my improved

d11er parts being broken away. Fig. 2isa

vertlca,l section as on line 2 2 of Fig. 1. Fig.
3 1s a partial horizontal section as on line 33

~of Fig. 1, the heater, exhaust-fan, and one

45

side of the drier appearing in plan and & por-

tion of the heater-casing being broken away.
Fig. 4 is an isometrical view of one of the

vertleally-moveble slides for controlling the
air-currents. Tig. 5 is an enlarged demll in
section, showing the passage - of the alr-cur-
rents through the device. FKig. 6 is an ele-

- vation of one end of the drier, the outer casing

being removed and the series of slides being
raised in position for cleaning the air-pas-

| sages of the drier.

spaces E and K, respecbively_.'
spaces E are closed at their ends, but are

parﬂ} in section, shcwmﬂ' the parts so ar-

‘ranged as to cause the pr essur_e-ducts to stand

horizcnta]ly opposite each other and the two
air-currents passing therefrom to meet in the

exhaust-ducts above and below said pressure-

ducts.
Referring to the letters of reference, A des-

wna,tes the exterior or inclosing case, which

is preferably quadrilateral in form and may
be of any suitable height. Within the exte-
rior case is the drier proper, A’, consisting of
a closed rectangular framework which is di-
vided at its center transversely by means of

an air-blast or pressure chamber.B, communi-

cating with the exhaust-fan B’ through the
connecting-spout B, This chamber B, as

shown 1n Fig. 3, is divided centrally by a lon-

gitudinal V-shaped partition C, which sepa-
rates the pressure-chamber into two tapering

ASSIGNOR TO THE PAINE- '

Fig.71s anenlarged view,

55
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divisions whose area decreases as said cham-

ber recedes from the pcmt of entrance of the
air-blast.

75

On opposite sides of the casing A: are the ta-

pering exhaust-chambers D, which communi-

cate at their rear ends with the open space D/,

| erossing the rear of saild casing and commu-

nicating with the diseharge pipe or stack D".
As will be seen on referring to Fig. 3, the

central pressure-chamber B divides the drier

1nto two opposed independent sections, which

sections are supplied with an air-blast from
the respective divisions of the pressure-cham-

ber. . Crossing transversely the interior of

| the d1wsmns cf sald drier, between the di-
vided pressure - chamber end the exhaust-

chambers D, are the alternate grain and air
The grain-

open at the top and provided at the bottom
with & slide a, which is adapted to close the
opening a' through the bottom of the grain-
spaces, through whlch the dried grain is dis-
charged, sald opening being at the lower end
of the inclined strip 0, located in the bottom

80
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of the grain-spaces to facilitate the passage °
of the grain therefrom. Located below the

openings in the grain-spacesis asuitable hop-

per C' of such capacity as to hold the con-

tents of the drier. The air-spaces F are not

100
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continuous in that they do not extend in an
unbroken space from the top to the bottom,
but instead are divided horizontally by a se-
ries of horizontally-extending dividing strips
or floors &', which divide the air-spaces F
into a series of independent horizontal air
flues or ducts ¢, which communicate at oppo-
site ends with the air-blast ehamber B and
the exhaust-chamber D.

G designates a series of vertically-movable
slides,which are located at the opposite ends
of said air-ducts and are adapted to travel
in suitable ways, being confined in place by
the transverse retaining - strips d. These

slides are provided with a series of apertures

e, which are so spaced as to register with
each alternate air-duet, while the blank or

solid space ¢’ between said aperturesis adapt-

ed to close the end of each of said alternate
air-ducts. T'hese slides are so arranged, as

~shown in Fig. 1, as to normally close the op-

30

- ehamber.
“horizontal tiers and alternate in vertical or-

35
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posite ends of each alternate duct, so that
one half of sald ducts communicate at one
end with the pressure-chamber and the other
halt communicate at the opposite end with
the exhaust-chamber, the ducts communicat-
ing with the pressure-chamber being closed
at their opposite ends, while the ducts com-
municating with the exhaust-chamber are
closed at thelr ends adjacent the pressure-
These air-flues are arranged in

der, so that each of the air-spaces F is di-

vided into a series of alternating air-flues

having alternately opened and closed ends.
The partitions dividing the grain-spaces E

from the air-spaces I are of wire screen H.

or other suitable form of foraminous wall

adapted to admit of the passage of air there-

through, but capable of confining the grain

a ﬂl]d other material to be dried within the

/RO

grain-spaces K.

By means of the arrangement of the air-
duets as above deser 1bed 1t will be seen that
the air-spaces are divided vertically into a
series of horizontal air-flues whose open ends
alternately communicate with the pressure-
chamber and with the exhaust-chamber and
that the arrangement is such as to form hori-
zontal tiers of these air-ducts which alternate
horizontally and between which are the inter-

- posed grain-spaces K, whereby the blast of

55

air 18 caused to pass alternately from opposite
sides through the grain-space from top to bot-
tom, as shown by the arrows in Figs. 3 and 5.
The air-ducts whose open ends communicate

- with the pressure-chamber receive the air-

60

blast which passes across the interposed
grain-spaces on opposite sides and discharges
into the opposed air-ducts whose open ends
communicate with the exhaust-chambers,into
which the air, laden with the moisture from
the wet grain through which it has passed, is
dlscharﬂ'ed and escapes through, the stack or
flue D”

In the practice of drying wet grain by con-
fining it in thin vertical layers or divisions

|

7. Thus it will be seen that the air

620,432

| and passing a blast of hot air therethrough

from one side to the other it has been found
that the grain upon the side adjacent to the

| air-blast becomes unduly dried, while the

orain upon the exhaust or opposite side 1s still
too wet for commercial purposes, owing to the
fact that the moisture driven out of the grain
first encountered by the air-current condenses
upon the cooler grain on the opposite side as
the air is duven therethrough, whereby the
grain upon the discharge Slde of the thin di-
vision thereof is still laden with moisture
when the grain upon the opposite side shall
have been sufficiently dried, resulting in an
uneven drying of the grain and often neces-

sitating a rehandling thereof toagain passit

through the drier, that a more uniform dry-
ing may be attained. In the construction
herein shown the necessity of rehandling 1s
obviated, and at the same time a perfect and
uniform drying of the grain 1is effected by
reason of the alternation of the hot-air blast,
which passes throu oh the grain-spaces from
side to side in ver tlca,l 1eclproeal succession.
When the grain to be dried is first placed in
the grain-spa@es, it is swollen with the mois-
ture contained thereby, and therefore occu-

pies more space than when partially or com-

pletely dried. "This being the fact, the grain
1n the process of drying gra.dually settles in
the grain-spaces, so that a portion thereof,
through which the hot air is passed in one

‘direction, will, upon settling to the line of a

lower tier of flues, receive an air-blast there-
through from the opposite direction, and so

on as it settles oris gradually moved down-

ward through the grain-space said grain 1s
subject to alternating blasts of hot air, which
pass therethrough from opposite sules in re-
ciprocal succession, whereby a most perfect

“and uniform dlymﬂ' of the grain 1s effected,

rendering all parts thereof equally dry and

‘obviating the overdrying of any portion, so
that when once the grain is passed through

the drier it is ready fm commercial use Wlth—-
out rehandling.

‘When the grain in the process of drying
shall have been so reduced in bulk that a
point is reached where it will no longer set-
tle, the alternation of the air-blast through
any portion of the grain from opposite sides
may still be effected through the medium of
the apertured slides G, which may be ad-
justed to open the ends of the air-ducts pre-
viously closed and close the ends of those
ducts previously opened and cause a reversal
of the air-currents through the air-ducts and
grain-spaces, as will be well understood, or
sald slides may be so arranged as to cause

the air-blast ducts to stand horizontally op-

posite, as shown in FKig. 6, so that the air-
blasts will enter the grain-space from oppo-
site sides on the same horizontal plane and,

meeting in the center of said grain-space, dis-.

charge into the air-exhaust ducts above and
below, as clearly shown by the arrows in Iig.
may be
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caused to act simultanéously npon the same

‘body of grain from opposite sides, driving

the moisture therefrom between the opposed

~alr-blasts and drying both sides of the grain
‘with equal facility.

By means of these aper-
tured slides.(z the air-ducts may also be
opened at both ends, so that an air-blast may

~ be passed directly through said ducts to re-

10

move all acecumulated dust.

The walls of the drier rise above the grain
and alr spaces, forming a receptacle to re-
ceive the wet grain, from which it is fed into
the open upper ends of the grain-spaces, the
upper ends of the air-spaces being closed by
beveled caps f, which prevent the accumula-
tion of the grain thereon. The wet grain is
retained in a suitable charging-bin J above

the drier, from which it is directed into the

~grain-spaces by means of suitable spouts J'.

20

25

30

The air 1s heated by being drawn through
a heating device I, which may be of any suit-
able construction and through which the air
is drawn by the fan B’, which fan forces the
heated air into the pressule -chamber B.

It will be observed that the area of the
pressure-chamber is greatest at the point-ad-
jacent the fan, while the area of the exhaust-
chamber is D‘le&tGSt at the point remote from
the fan, the purpose of which 1s to equollze
as nearly as possible the air-pressure in all
the air-spaces of the drier. The reduced area
of the pressure-chamber remote from the fan

tends to keep up the air-pressure at said re-

33

mote point, which condition the large area
of the exhaust-chamber opposite assmts in

~ maintaining by obviating any back pressure,

40

while the red iced area of the exhanst-cham-
ber offers some resistance to the passage of
the air through the drier from the pressure-
chamber at a pomt adjacent the fan.
GGrain which has been dried preparatory to
grinding must be cooled for the reason that

in its heated state 1t 1s unfit to be passed to

50
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the air-spaces are all brought adjacent to the

the roils. To effect the cooling of the grain
while in the drier, the case I, 1nolosmﬂ' the
heater, is provided on opposite sides near the
fan with two doors K, which are hinged at <
to swing inward, as shown by dotted lines in
Fig. 5, so as to entirely cut off the heater
from the fan and at the same time provide an
opening through the casing I for the entrance
of cold air, so that when said doors areswung
inward, as described, cold air only is admit-
ted to the fan, which in turn is forced by
the fanintothe pressure-chamberand through
the grain, enabling the grain to be cooled
while in the drier to mnormal temperature,
from which it may then be conveyed to the

rolls for grinding or to the stmaﬂ'e bins for

shipping.
By placing the pressure-chamberin the cen-

ter of the drier and locating the alternating

grain and air spaces on oppositesides thereof

fan, enabling a more uniform pressure to be

attained at all pointsin the drier, at the same
time forming a compact and convenient de- |

vice which occupies but a comparatively

small area in proportion to its capacity: It
| is evident, however, instead of placing the

pressure-chamber in the center between the
opposite divisions containing the grain and
air spaces, forming a double drier, I may
construct what I Would terma *° smﬂ*lo ” drier,
in which all of the grain and air spaces will
stand in a single row, with the pressure-cham-
ber at one end and the exhaust-chamber atthe
other, without departing from the spirit of
my invention.

Having thus fully set forth my invention,

1. Inagrain- drlor the oombmatlon with the
1nolosmﬂ‘_oase the dller located within said
case oonsisbing of two opposed independent

divisions, a central pressure - chamber be-

tween said divisions, the exhaust-chamber on

70

75

8o I
what I claim as new, and desire to secure by .
Letters Patent, is—

opposite sides of said divisions, a series of al-

ternating grain and air spaces crossing said

divisions of the drier transversely and sep-
| arated by a perforated wall, the grain-spaces

being closed at their ends and open at the top

and having a discharge-opening at the bot-

tom, said air-spaces communicating at one
end with said pressure-chamber and at the

opposite end with said exhaust-chambers, and

means for supplying a blast of air to said cen-
tral pressure-chamber, substantially as set
forth.

2. Inagrain-drier, the combination with the
molosmﬂ' case, the pressure-chamber on one
side of said case and the exhaust-chamber on
the opposite side thereof, a series of alternat-

go

05

ICO

ing grain and air spaces crossing said case

transversely and separated by a porfomted

I0§

wall, said grain-spaces being closed at their -

endq and provided with a dISoharﬂ'e -opening
at the bottom, said air-spaces being closed at

the top and bottom and communicating at

their opposite ends with said pressure-cham-
ber and said exhaust-chamber, said pressure-
chamber being tapering in shape and of
smaller area remote from the entrance of the
air-blast, said exhaust-chamber being also ta-
pering in shape and of larger area at the dis-
charge end thereof, and a fan or other means
for foromn' an air- blast 111130 sald pressure-
chamber.

3. Inagrain-drier, the oombmatlon with the
air induct and educt chambers, aseries of par-
allel grainand air spacesarran ged alternately
and having screens or perforated walls be-
tween them, the grain-spaces being closed at
their ends and open at the top and having a
discharge-opening at the boftom, the air-
spaces consisting of aseries of horizontal ducts

communicating at opposite ends with the air-
induct and air- eduot sald alr flues or duecfts

communicating with the grain-spaces through
said sereens or perforated partitions, a series
of vertically - movable slides located at the
ends of said air-ducts having apertures there-

I10

IIS

I20

125

130

in which register with each alternate air duect

or flue to afford communication between the
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-

opposite ends ot each alternate air-duct and

the airinduct and educt, respectively, where-
by an air-blast is ca.used to cross the grain-

spaces from side to side in reciprocal succes-
sion.

4. In a rrram—drler the combination with a
pressure- chamber‘ and exhaust-chamber, a se-
ries of alternating grain and air spaces ex-
tending between smd chambers, said grain-
spaces bemﬂ" closed at their ends and pro-
vided *mtha discharge-opening at the bottom,
screens or perforated walls separating Sald
agrain and air spaces, a series of horizontal
strlps dividing said air-spaces into a series of
horizontal air flues or ducts communicating
at opposite ends with the presaure ehamber
and with the exhaust-chamber, a series of
vertical movable slides elosin‘g 1311@ end of
each vertical series of said air-ducts, sald

slides having apertures which register with

each alternate air-duct, as and for the pur-

pose set forth.
5. In a grain-drier, the combination of an

inclosing case, of a series of alternating grain |

and air spaces crossing said case transversely
and separated by perfomted partitions, a
pressure-chamber and an exhaust-chamber
on opposite sides of said case, said alr-spaces
being divided into a series of horizontal air-
ﬂues half of which flues are pressure-flues

| and

—

communicate with the pressure-cham-
ber, the other half being exhaust-flues which
commummte with the exhaust—chamber sald

pressure-flues being arranged honzontally on
each side of the grain-spacessothatthe blasts

entering from said pressure-flues meet in the

center of the grain-spaces and exhaust into

the exhaust-flues immediately above and be-

low said pressure-flues.
6. In a grain-drier, the combmatmn of a

orain-space, a series of horizontal air-flues
arranged on oppositesides of said grain-space
and communlca,tlnfr therewith, said air-flues
consisting of pressuref-ﬂues a,lud exhaust-flues
which alternate vertically, said pressure-flues

and said exhaust-flues on opposite sides of

said grain-space being arranged in the same
horizontal plane, a pressure-chamber and an
exhaust-chambercommunicating with the op-
posite ends of said pressure - ﬂues and said
exhaust-flues, l*especblvely, to cause the air-
blasts to meet -in the center of said grain-
space from opposite sides and escape 1nto
said exhaust-flues above and below.
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In testimony whereof I affix my swnatm‘e 55

in presence of two witnesses.
| | WYNN LK. ELLIS
Witnesses:
CASsSiUus M. PAINE,
JOHN H. PAINE.
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