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UNITED STATES

PATENT OFFICE,

' FRIEDRICH ERNST OTTO, OF DORTMUND, GERMANY.

DRYING APPARATUS.

SPECIFICATION formmg part of Letters Patent No. 545 715 dated September 3,1 895

Apphmtmn filed June 30,1894, Senal No.516,185. (No model.) Pa,tented in Belglum Aprll 19,1894, No, 109,547, and in Austrla
March 24, 1894, No.44 7634,

To all whom it may concern: o
Be it known that I, FRIEDRICH ERNST OTTO,
a subject of the King of Prussia, Himperor of
Germany, residing at Dortmund, in the King-
dom of Prussia, German Emplre, have in-
vented new and unseful Improvements in Ap-
paratus for Drying Beet-Root Strips, Spent
Grains, and Similar Materials, (for which I
haveobtained patentsin Belﬂ‘lum No. 109,547,
bearing date April 19, 1894 and in Austua,,
Tom. 44 page 634, bearmﬂ' date March 24,
1894,) of which the tollowmn' is a speeiﬁca-‘
tion. -
This inv entlon has refel ence to apparatus
for drying beet-root strips, spent grains, and
other similar materials, which, owing to their
moist condition and amylacebus nature, are

very apt to adhere and bake to hot surfaces:

More especially it relates to those drying
apparatus which are composed of a trough-
shaped or cylindrical heating-vessel for in-
closing the material "and a rotating stirrer
arranged within the same and so organized
that the material is constantly lifted and

caused to fall back, the heat being applied

either in the form of radiating heat orin the
form of hot-air or gas currents and emitted
either from periphery to center by means of
the walls of said vessel, or, vice versa, from
center to periphery through the walls of an
internally-arranged heating system. In case

of drylnﬂ' by means of radiating heat the said

heat-emitting walls are pla;m, while in the
case of hot-air or gas currents they are per-
forated or ot-herwise pervious.

In apparatus of thisdescription constructed
as usual, the material to be treated is exposed
to direct contact with the heat-emitting sur-
faces. Now, as, on the one hand, heat accu-

mulates in the walls, and, on the other hand,

the contact between them and the material

continues for sometime, there is a great liabil-

ity of the protelne and amylaceous constitu-
ents of the material to undergo such altera-
tions as to render the dry ﬁnal product unfit
for use as a feeding stuff. The aim of the
present invention is to do away with this de-
ficiency by preventing the material from any
contact with the heat-emitting surfaces. - To
this end it consists in arranging at some dis-
tance from the heat-emifting surface a per-

[ for a,ted orotherwise-pervious wall.

| coarser. .
sald wall are given a definite area, so as to act
| as a sieve, permitting particles of a definite

Thus the

material will fall upon thelatter, and therefore -

| be protected from contact with and injury by
the heat accumulating in the emitting-sur-

faces, being only exposed to that heat which
1ad1ates or 18 emitted from said surfaces and
passes through the interval separating the
heating and plotectmg surfaces. Moreover,
the sald protecting-wall may be utilized for

| separating particles which have become dried

from those which are still moist and therefore
For this purpose the orifices of the

body to pass into the space between the heat-
emitting and protecting surfaces, where they
may be recewed by a suitable diseharwmg
device. -
- In the accompanying- drawmgs qure 118
a cross-section taken at a right anﬂle to the
axis of a drier of the trough type; Fig. 2, a
similar section of a drier of the ecylindrical
type, the heat-emitting surface consisting in
a centrally-located system of heating-tubes;
Fig. 3, a similar section through a drier of
the trough type, the upper open part of the
same being reduced by additional side pieces
adapted to serve as an additional heat-emit-
ting surface; Figs. 4 and 9, isometrical views
of two modified apparatus of the same type;
Figs. 6 and 7, cross-sections of two modified
apparatus of .the eylindrical type, the heat-
emitting surface being semicylindrical; Fig.
8, a longitudinal section through the heating
system shown in Fig. 2. |

‘Reference being had to Fig. 1, A is the
trough-shaped vessel, constructed with two
parallel walls, the inner one of which is per-
forated, the heating agent (hot air or combus-

tion- ﬂ'ases) being ad {mitted into the space com-

prised between said walls., B isa perforated
drum rotatably arranged in the long axis of
the trough and carrying on its circumference

knives m for reducing the material and vanes

n for stirring and lifting the same, the said
knives and blades alternating with each other.
At some distance from the inner perforated
wall of the trough is arranged the protecting-
wall D, constructed with wire-gauze or per-
forated sheet metal. d is a similar protect-
ing-wall surrounding the drum B. This wall
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d may be stationary or it may rotate together | diameter as the curvature of the pleces K K.

with the drum. In the first case it must be

provided with slits for the passage of the

knives and blades. The material to be dried
is charged into the space confined between
the two protecting-walls D d, while the heat-

~ing agent (hot air, eombustlon -gases, or the
like) is admitted 11:1t0 the space between the
walls of the vessel A, and therefrom passes |

toward and into the drum B, traversing the
material to be dried and carrying with 11; the
vapors. Ifitis desired to earry out the dry-

ing operation by means of the radiating heat |

of a furnace, the trough is constr ucted Wlth a | eylindrical type, in which the heating agent

is caused to pass from periphery to center;
‘but in this modification only the top part of

single plain wall.
In Fig. 2 the apparatus consists of a closed

cylindrical drum A’, and the heat is emitted |
by a system of heatmg tubes e, arranged

around the axis of the cylinder. The latter
is constructed with two concentrie walls sep-
arated by an interval, and of which the inner
one is perforated, so that there is formed an
annular passage for the discharge of the va-
pors evolved from the material. The knives
m and vanes n are mounted on an open ro-
tatable frame surrounding thesystem of heat-
ing-tubese.
hmdelmn‘ the material from falling on the
heating- tubes and the perforated inner wall
of the eylinder. With this construection the
tubes e may also be perforated for passing hot
air or combustion-gases through the material
from center to periphery. Mor eover, the cyl-
inder may also be caused to rotate and this
rotation performed in direction opposite to
that of the knives and blades.

In Fig. 3 theapparatusis of the trough type,
but the heat-emitting surface is increased
by hollow auxiliary pieces K K, secured to
the upper upright portions of the trough.
The inner side K’ of these pieces is made
concave in accordance with the diameter of
the eylindrical part of the trough and 18 per-
forated. These hollow pileces are also fed
with hot air or combustion-gases to deliver

the same into the trough through the perfo- |

rated side K.
longed parallel to the sides K’.
two plates projecting above the pileces X for
preventing the material from being thrown
on the upper surface of said pieces. The
open interval between the auxiliary heating-
pieces K forms the discharge-opening for the

VaDOTS.

The protecting-wall D is pro-

1t is evident that the auxiliary heating- |

pieces K may communicate with each other.
Figs. 4 and 5 represent two such modifica-
tions.

hollows of the pieces K K is established by |
means of tubes or channels O, so eurved each |
as to form an are of a circle having the same |

act at the top of the apparatus

‘heat.
D d are the two protecting-walls |

I. denotes

“witnesses.
In Fig. 4 communication between the |

These tubes, channels; or passages may also
be plowded with perforabmns as indicated
by the letter z, in their under side, so that
part of the heating agent may be eaused to
In the other
modlﬁcatlon, or that represented in Fig. 5, the
auxiliary pieces K K of the apparatus shown

in Fig. 4 are united so as to form a hollow

cover P, provided with perforations in its

‘curved under side p and a central aperture
P’ for the discharge of the vapors..

Fig. 6 represents a drying apparatus of the

the inner wall N is perforated, and the space

‘between this wall and the plain outer one M
‘is shut off at points, as o, where the material

‘moving round ceases to touch the protecting-
The heating agent is charged into

walls D d.
the space above the. pomts x. DBy this con-

| struction the material 1s very efficiently pre-
vented from continued contact with hot parts,

as the space below the points x receives no

The dlstmetwe feature of the modlﬁed COnN-

‘struction Fig. 7 is that the circular wall M of
the apparatus represented in FKig. 6 is re-
-_ placed by the semicircular wall .Q, surround-
‘ing the perforated portion of wall N.

When a system of heating-tubes e, Fig. 2,
is used, the ashes and the llke may be con-
venieﬂtly removed from the several tubes by
the arrangement represented in ¥Fig.8. "The

plates S, holdmg the ends of the tubes e, are

promded with inner tnbular pieces s, upon
which these tubes are first slid at one front
plate and after moving the tubes backward
they can be slid upon the tubular pieces at the
other front plate. By suitable fastening de-
vices—for instance, by means of pinsorscrews

1, passed through openings in the tubes and
tubular pieces—the tubes are kept in their
-proper position.

I claim as my invention—
In apparatus for drying Dbeet root strips,

‘spent grains or similar material, the combina-
tion of the heat emitting smface with sieve-

like protecting walls arranged as described

‘and having openings of such width as to allow

the dried particles to pass into the space be-
tweensaid heat emifting and protecting walls,

for the purpose stated.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing

FRIEDRICH ERNST OTTO.
Witnesses:

'FrANZ WEINDORF,

ALBERT KLINGHAMMER.
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