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JOSE GUARDIOLA, OF CHOCOLA, CENTRAL AMERICA.

IMPROVEMENT IN GRAIN-DRIERS.

Specification forming part of Letters Patent No. 126,455, dated May 7, 1372.

Specification describing a new and Improved
Apparatus for Drying Grain, Coffee, Malt, and
other substances, invented by Jost GUARDI-
OLA, of Chocol4, in the Republic of Guatemala,
Central America.

IFigure 1 represents a side elevation, partly

In section, of my improved drying apparatus.

Fig. 2 is an end elevation, partly in section,
of the same. Fig. 3 is a vertical longitudinal
section on a more enlarged scale of the heat-
ing apparatus employed in the drier, the line
¢ ¢, Fig. 4, indicating the plane of section.
FFig. 4 is a vertical transverse section of the
same on the line & k, Fig, 3. Fig.b is a detail
horizontal section of the same on the line ¢ £,
Fig. 3. FKig. 61s a detail vertical transverse
section of one of the evaporating and agitat-
ing cylinders employed in the apparatus. Fig.
7 18 a detail longitudinal section of one of the
divisions within the cylinder.

Similar letters of reference indicate corre-
sponding parts.

This invention relates to a new machine for
artificially drying grain, coffee, malt, or other
fruit, to prepare and fit the same for preserva-
tion, transportation, or other purposes. It is
more particularly intended to supersede the
common method of drying such articles by the
heat of the sun, and thereby materially to
hasten the evaporation of surplus moisture.
The invention consists in a new arrangement
of perforated rotary eylinders, containing cen-
tral perforated hot-air tubes and radial winged

partitions, to agitate the grain or substance to |

be dried in the compartments formed between
the partitions, and meanwhile to expose the
same to the influence of the hot air which per-
meates the entire cylinders. By this arrange-
ment the grain or coffee can be conducted with
sultable rapidity and under constant lateral
agitation through the heated compartments.
The invention also consists in a new construc-
tion of furnace for heating the air to be con-
ducted to the above-mentioned cylinders, and
in the combination therewith of a fan, where-
by cold air will be forced through heating-
pipes within said furnace, and thence into con-
ductors for transmission to the drying-cylin-
ders.

In the accompanying drawing, A represents
the frame of the drying-machine, made of wood,
metal, or other material, It serves as support

Al

for two inclined perforated eylinders, B C,
which are made of sheet metal or other proper
material best adapted to the purposes for
which the machine is intended. The eylinder
B is directly above C, or at least so placed
that its lower end is entirely or nearly above
the upper end of C, where both eylinders are
connected by an immovable neck or conduit,
a. The cylinders B C are supported on small
rollers b b, as indicated in Fig. 2, said rollers
having their supports in the frame A. By
this means the cylinders can be readily re-
volved around their respective axes. Rotary
motion i1s imparted to the cylinders by a worm-
gear, d, working into toothed wheels ¢ e, which
embrace the cylinders B €, in manner clearly
lllustrated in Fig, 1. Instead of this means of
imparting motion to the cylinders, any other
equivalent means may, however, be employed,
such as belts, cranks, or other devices. Itach
cylinder B C contains an inner perforated
tube, K, and around the same radial partitions
f f, which extend from the perforated tube E
to the pertorated circumference ¢ of the cylin-
ders, as is more fully shown in Fig. 6. By
means of these partitions f the annular space
around the tube E and within the shell g is
divided into a number of segmental compart-
ments, & h. I'rom the partition f project into
the compartments A transverse plates ¢ ¢, all
or some of which have wings j j at their ter-
minations, said wings projecting alternately -
inward and outward, as is more fully indicated
in Figs. 6 and 7. The partitions f f and their
appendages extend from end to end of each
cylinder. The inner tubes E E of the two eyl-
inders connect, respectively, with hot-air flues
[ and m that project from a heater, I'. The
coupling between the tubes E and the flues !
m 18 of such kind that said tubes may revolve
with the cylinders, with which they arerigidly
connected, while said lues remain immovable,
being rigidly connected with the stationary
heater I, The perforations through the fubes
K and shells ¢ should be smaller than the
grains to be acted upon in order to prevent
such.grains from falling through their meshes.
G is an elevator containing an endless band,
n, and buckets o o for raising the grain to be
dried to the requisite height for conveyance to
the drier. A spout, p, extends from the upper

| part of the elevator into the upper open end of
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the cyvlinder B. Another spout, r, extends
downward trom the upper part of the elevator
to lead to a suitable receptacle. A valve, s,
shown m Iig. 2, serves to open whichever of
the two spouts p » is to be used, and to shut
the other. From thelower end of the cylinder
C a spout, ¢, leads into the lower part of the
elevator. H is a hopper, from which the grain
18 originally supplied to the elevator. This
hopper feeds into a vibrating shoe, u, which
empties into a spout, v, leading into the lower
part ot the elevator, as is ¢learly shown in Fig.
2. Oscillating motion is imparted to the shoe
u by contact with an ececentric on a revolving
shatt, «w, or by other means. The heating ap-
paratus IV, of suitable size and shape, has a fire-
chamber, x, IYig. 3, in which a tubular grate,
¥, 1s set up. The products of combustion pass
trom this chamber xr up in a vertical flue, a?,
and forward again in a horizontal flue, 0%,
whence they escape through the smoke-pipe
d’. A damper, ¢, in the latter regulates the
rapidity ot consumption. The flue 02, it will
be noticed, traverses a chamber, f?, which is
directly above the fire-chamber x. A series of
vertical tubes, ¢° passes through the posterior
part of the fire-chamber, and serves to connect
the chamber f? with a cold-air supply-cham-
ber, k? underneath. A fan, I, supplies the
cold air which is to be heated to the chamber
k%, from where such air ascends in the tubes
g°yand enters the chamber f? thoroughly heat-
ed. The hot-air flues [ and m conduct the air
from the chamber f* to the inner tubes E of
the cylinders B C, as hereinbefore specified,
and are provided with dampers %, whereby
the supply of hot air can be regulated. The
tubular grate-bars serve to connect the cham-
ber 7* with a front air-chamber, 2, whence
pipes [ extend up to the chamber f?, as shown.
Every opportunity is thus utilized of exposing
the air to the heat.

The operation is as follows: The grain, cof-

. fee, or other material to be dried is, from the

hopper, conveyed to the lower part of the
elevator, and thence to the upper end of the

cylinder B. It is, within said cylinder, dis-
tributed through the several segmental com-
partments and in them gradually conveyed to
the lower end of the cylinder, whence, in the
stationary neck, it is passed to the lower c¢yl-
inder C, and therein again agitated and moved
along. While in the cylinders B C the grain
is constantly subjected to the intluence of the
heated air, which escapes through the aper-
tures of the tubes E. Charged with the moist-
ure from the grain such -heated air leaves the
cylinders through the openings in their shells.
It after having passed through the lower cyl-

inder the grain should not yet be in the desired .

condition, it may, being from the lower c¢ylin-
inder conveyed to the elevator, be recommit-
ted to the upper cylinder, and once more passed
through the machine, and as many times more
as is necessary to make it as dry as required.
When the desired object has been fully at-

tained, the grain is finally discharged from the
elevator through the spout . The cylinders

may be revolved as much as five or more times
in a minute, or slower, according to the re-
quirements of each case.

Having thus described my invention, I claim
as new and desire to secure by Letters Pat-
ent—

1. The perforated cylinders B C, containing
the perforated air-tubes E I& and the parti-
tions and wings, substantially as herein shown
and described.

2. The combination of the fan I and heater
I with the pipes { m, tubes E, and rotary cyl-
inders B C, all arranged substantially as here-
in shown and deseribed.

3. The drying-machine, composed of the cyl-
inders B C, tubes E, elevator G, heater Iv, and
fan I, all arranged to operate substantially as
herein shown and deseribed.

The above specification of my invention
signed by me this 22d day of December, 1871.

JOSE GUARDIOLA.

Witnesses:

LESLIE C. HANKS,
HENRY SCHOLFIELD.
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