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To all whonv it may concern:

UNITED STATES

PaTeENT OFFICE.

- WILLIAM HENRY APPLEGATE, OF ATLANTIC, IOWA.

P GRAIN-DRIER.

SPECIFICATICH forming part of Letters Patent No, 293,182, dated Fekruary 5, 1884,
o Application.filed June 14, 1883. (No model.)

-

Be it known thaf I, Wirrraa H. APPLE-
GATE, of Atlantic, in the county of Cass and
State of Towa, have invented a new and Im-
proved Grain- Drier, of which the following
is a.full, clear, and exact deseription.

The object. of my.invention is to provide a

grain- drying apparatus of simple construc-
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tion, which will work effectively:-and continu-

ously in evenly drying.grain preparatory to
its storage or transportation.

The inventionincludes speecial constructions
of the grain-passages and the valves for dis-

charge: of the dried grain, and of the heating

apparatus, provision being also made for the:

escape of the moisture from the grain, and
for the passage of air-tobe heated from below,

-to. ascend: about the heating-pipes:and grain-
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passages, and for the escape of any dust or
grain.which may crowd through: the wire-

‘screen sides of said passages, for maintaining

a.free-air-inlet-and promioting the perfect ac-
tion of the apparatus.as a whole, all as here-
inafter.fully deseribed and claimed.,

Refereniceis to be had tothe accompanying
drawings, forming part of this specifieation, in
which similar letters of reference indicate cor-
responding parts in all the figures. “

Figure 1 is-a sectional side elevation.of my
improved grain-drier, on the line yy, Fig. 2.
Fig. 2 is a longitudinal sectional elevation on
line 2, Fig. 1. Fig. 3is.abottom view; and
Fig. 4 is & sectional elevation; in part, of the
heating apparatus.on line z 2, Fig. 1.

I have here shown an example.of my grain-
drying apparatus: as constructed with two: ver-

- tically-arranged grain-passages; but the num-
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ber of passages, as alsotheirlengthand width,
may vary with the required capacity.

@ represents:-the side and. end walls of any
suitable Inelosing: case: or: chamber, which
walls may consist of metal-lined wood or-brick;
as.desired, and depending on. the capacity. of
the drier.

‘Within: and- free from. walls g, I position
the grain-passages b, which I fix at:their tops
preferably to the lower end of the feed-hop-
per ¢, by their end bars, &', the hopper-bottom

being fitted with wood or metal plates or strips.

¢, inclining-downward to the open mouths or
tops of passages b, as in Tig. 2, the bottoms

of the passages b being stayed: in position by

the casings of the grain-discharge valves, to
be hereinafter described, and so that.the pas:
sagesb will be held firmly and parallel with
each other. I make the passages b with sides
d, of wire, of suitable mesh to retain the grain,
the sides being spaced about an inch apart, so
as to hold:the grain in a thin layer, and the
rough character of the sides d, of .open-mesh
wires dispesed vertically and horizontally,
tends to retard the downward flow of the grain
and prevents a tight packing of the grain- in
the "passages, keeping it much looser than
would. be possible with plain smooth walls of
the passages, and so-that the heat may have
free aceess to all the kernels. of grain for bet-
ter drying effect thereon. =

. To prevent a bulging out or collapsing. of
the:side walls, d, so as to maintain an even
thickness of the. grain-passages for uniform
drying effect, I propose to stay the sides by
rivets passed through the passages and head:-
ed-at each end, or by the more desirable ar-
rangement of wires ¢, which I passthrough
the passages:and down along their outer and
-opposite sides, using, preferably, a continuous
wire, ¢, interlacing the passages from top: to
bottom, and spacing these wires. ¢ sidewise,

-about six'inches apart, across the entire width.
-of the passages, thereby greatly strengthening

the grain - passages and. assisting the: wire
sides in retarding the downward fiow of and
tending to loosen .the grain. :

For effective readily-controllable valves,
through which to. discharge the dried.grain
frompassages b, I provideslide-valves f;which
work in slots. cut or cast alongthe innerlower
sides of the valve-casing ¢, which I make, pref-
erably, in two parts, with a central joint, ?,
along the bottom, so that the two side parts-of
tho casing canreadily be slipped over the lower
ends of the passages b, and bolted or other:
wise firmly secured thereto; and I .flare the
sides of casings ¢ outward toward the bottom
to admit of using wide valves f, having large
apertures ¢, which may be brought to:coincide
with the apertures j of the bottoms of the cas-
ings g; for discharge of the.grain quickly when
required, and’ by making the valve-casings g
intwo parts divided at & along the:center of
apertures.j, T provide for casting the casings
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without eores,and cheaply,and so-as torequire
little or no finish prior' to adjustment on the
passages b, - Larrange the lower side edges of
the casings ¢ about one-half inch apart, as ab
k, toform inlets thereat for the air to be heated,
and also to permit:free discharge at the base
of the drier, through passages %, for any dust
or fine grain which may escape through the

- wire-mesh sides of grain-passages b, thereby
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maintaining a free alr-inlet, and preventing a
choking up of the apparatus, which might
otherwiscoceur.. The valve-casings ¢ may be
secured. to the casing ¢ at the back end, and
should be otherwise supported: between the
discharge-apertures: j at the bottom by suit-
able cross-bars fixed to or built in the casing
@, for sustaining the loaded grain-passages b,
and relieving them of unnecessary strain.

To work the valves f, I connect them by rods-

{ with straps of eccentrics :m, fitted opposite
the ends of the valvesona shatt, n, to be turned
by any suitable wheel or crank, o, either slower
or faster, to discharge the grain faster orslow-
er, aceording to the time required in drying
it; and the eceentries m will preferably be set
to work all the valves f of a drier simultane-
ously.

My improved heater: for drying the grainin
the passages b consists of a series of vermc‘llly-

ranging hollow bars or pipes, p, connected: by
suitable nipples, ¢, with a lower transverse
steam or other heat-conveying pipe, », which
is supported suitably in the side walls of case
@, and has the heat-supply and exhaust pipes
7" 1* at opposite ends, the heads of pipes p be-
ing connected by the transverse support and
stay 9/, about parallel with piper, which stay
p"may either be solid or have intericr passages
connecting pipes p with each other, said pipes
p being located in front of and inline with the
center ofthespaces betweenthe grain-passages
b, so that the U-pipes s, ranging horizontally
through the drier, will be held by their con-
necting-nipples ¢, along the sides ¢ of grain-
passages 0, said pipes s being supported at
their backs or bends ¢ in any suitable sockets,
&, sustaining them vertically and against lat-
eral movement, so that the entire system of
pipés s will be rigidly positioned across the
drier, and at even distances (say one-half
inch) from the sides d of the grain-passages b,
for uniform radiation ot the heat to the gmln
inthe passages.

I have here shown two U-pipes s connect-
ing with each vertical pipe p; but the num-
ber of such pipes s may vary with the capacity
of the drier—say from two to ten pairs—as
required. With a heater thus constructed a
rapid even circulation of heat through all the
pipes s may be secured and maintained.

At the front of the drier next the heater I

“cut an opening for a door, u, for aceess to the

heater-pipes, which opening may be fitted with
a sheet-metal plate, V, to form dead-air spaces
for better confining the heat to the interior of
the casing, which latter, if built of wood, may
also be lined on its inner faces with sheet
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metal or any suitable non:conducter of heat,
for safety against fire, and for economy of fuel.
The head « of the casing a, or the casing it-
self, at or near the top, isfitted with apertures
or pipes 1o,
moisture driven from the grainindrying, and
said pipes w may -be controlled by any suit-
able dampers, if desired.

In operation, the grain is fed to passages b
from the hopper ¢ as fast as it is discharged
by the valves f below, which wvalves are
worked by eccentrics m, to deliver the dried
grain into a suitable hopper or pit, to.be con-
veyed or elevated thersfrom by any approved
apparatus for transportation or storage. As
the loose grain flows down through the thin
passages b it is acted upon by the air let in at
passages & and rising:about and heated by the
pipess,which hotairreacheseverykernel ofthe
grain and quickly effects its thorough drying
without burning or discoloration, thusleaving
the grain in prime condition for market; and
the operation of drying may be carried on
continuously and with little practice on the
part - of - the operator, thus giving. a- large
capacity to an apparatus of moderate size and

insuring alarge output at comparatively small”

expense.

In practice, I may eonnect one or.more suit-
able valve-controlled pipes to discharge steam
into the drier in emergency of fire, to protect
the drier or grain therein from injury or de-
struction from this cause; and L may alsomalke
the rods ! of valves f in two parts, connected
by screw or other adjustable joints, so as to
admit of adjusting the eccentrics and the dis-
charge-orifices tomore closely control the out-
flow of the dried grain from the passages b,
as will readily be understood

Having thus described my mventlon what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination, with the grain-passages
b, having sides d of intermeshing wires, of the
continuous interlacing wires ¢, forming cross-
bars and surface-stays to the sides d, substan-
tially as shown and described.

2. The combination, with the grain-passages
b, of the two-part V‘lee casings ¢, flared to-
ward the bottom and oentxally divided, and
the valves f, substantially as shown and de-
seribed.

3. ThecomDbination, with the grain-passages

b and the flared casings g, apertured atj, of

the valves f, apertured at 4, the rods, eccen-
tries m, and operating-shaft », substantially
as shown and deseribed. i

4. The combination, with the case a, grain-
passages 0, having sides d of intermeshing
wires, valves f, heating-pipes s, and passages
Ik, of the moisture-outlets w, substantially as
shown and described.

WILLIAM HENRY APPLEGATE.

Witnesses:
. T. CALLAWAY,
A. M. WAKEFIELD.

for discharge of the steam and-
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