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UNITED STATES PATENT OFFICE.

PROSPER LEROY JEAN BERARD, LOUIS BERARD AND JEAN ANDRL DE LA
- - FRESNAYE, OF PARIS FRANCE

APPARATUS FOR DRYING -GRAI'N.'

——

SPEGIFICATION formmg pa,rt of Letters Pa,tent No 685,336, dated October 29, 1901.
&pphcatmn ﬁled July 31, 1900 Sanal Nu 25,381, (No model)

To all whom it May concern:
Beitknown that we, PROSPER LEROY JEAN

‘BERARD, LOUIS BERARD and JEAN ANDRE

DE LA TRESNAYE c1t1zens of the Republic
of France, remdmn" at Paris, France, have

invented certam new and useful Improve-
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ments in or Relating to Apparatus for Dry-
ing or Heating Gram Pulverulent or Small

Mater ial, or the Like (for which wehave made |

appheatlon for Lettels Patent in France,
dated May 3, 1900,) of which the following is

& speciﬁeatlon

The present invention relates to apparatus
intended for drying or heating all kinds of

pulverulent or small material or corn, such

as vegetable substances, (especially all kinds

of corn,) salts, powdeled cement material,
and the like.

In order to render the nature of the inven-
tion clearer, we have represented, by way of
example, a constructlon of the apparatus in

question in the accompanying drawings, in
which——.

Figure 1 is a ver tlf.‘&l section.

Fig. 3, a plan view of the apparatus. Fln'
418 a hor izontal section on the line C D of
Fig. 2. Fig. 5 shows a vertical section, and

| Flﬂ' 5* g sectional plan, of one of the £ W0 sec-

131011&1 elements of which the column of the
apparatus is built up, the pla,n view showing

the intercalation of the wings or ribs of the “

two sectional elements. Fws 6 and 6% rep-

resent the second outer seetwnal element in

section and sectional plan, respectively. Fig.
7 18 a horizontal section on the linesE F G H
of Fig. 1, while Figs. 8 and 9 represent, by
way of example &nother form of construe-
tion producing the same effect.

T'he apparatus comprises a h0pber G, ar-

ranged on the upper part of the hea,tmn'-cham-
ber and placed oh a ring b, pr0v1ded with
draft-passages ¢. In this hopper 1§ arranged
a dividing or feeding cone d, having wings
or ribs in the dlreetlon of ltuS ﬂenelatmces
Figs. 1 and 3.

The ring b is placed on the top of a series

- of pairs of intercalating elements e 7, prefer-

&bly cylindrical, each provided with divid-

50 ihg wings or 11bs and fitting on the one un-

derne&th in such 4 mannel as to form a ver-

the larget outer cylinders

elements ¢ and f
drical jacket or casing % in such a manner
‘that between it and the outside of the col-

| Flﬂ' 2 18 a;.
Vertleal section on the line A B of Fw 1; ]

| tical or mchned column of any required
'hewht

The small inner cylinders e, form-
ing the central tube of the apparatus,are pro-
vlded externally with a conically - inclined
flange or extension g and radially-arranged
wings or plates % above said flanges, while
J are provided in-
ternally with similar conical flanges ¢+ and
radial wings or plates 7, projecting inward
above said ﬂanﬂ‘es, the outer cylinders 7 sur-
rounding the inner c¢ylinders e. The radial

| ;wmﬂ's of the two eylmdels are so arranged

as to intercalate or break joint, so as to fmm

a kind of baﬂmﬂ' ordividing device, as illus-

trated in Fig. 5.

The column constituted by the sectional
is surrounded by a cylin-

umn a space [is formed, which serves for the
circulation of the hot gases and terminates
in a box, surrounding the ring b and com-

| municating with an exit-tube m, provided
‘with a regulating valve or damper.

The loter part of the apparatusis arranged
over a furnaece o, heated in any known man-
ner, the top of which is constituted by two

inclined planes p, surmounted by other in-

clined planes g, also provided with vertical

ribs, as represented in Fig. 7, a free space be-

ing prowded between the parts g and p.

_Fma,lly the part of the apparatusiscompleted

| by two slides or doors 7, which are actuated
by means of a screw -threaded spindle and
hand-wheel or in any other convenient man-
ner in order to control the outflow of the
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heated material, which is fed into the hopper

at the top and descends by gravity between

the ribs and flanges of the eylindrical strue-
ture and thence down the outwardly-inclined
walls ¢ to the outlets. |

The apparatus works in the following man-
ner: The furnace o having been started, the
hot gases generated pass partly throuﬂ'h the
central flue formed by the seectional eylmders

Q0
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e, Fig. 1, and partly through the outer annu-

lar spaee [, which the gases reach through
passages s, Flﬂ' 9. On their way through the

central passage the gases radiate the heat
over the whole interior surface, which thus
absorbs and transmits it to the series of iii-
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clined annular flanges ¢
wings /i, the gases finally reaching the upper
part of the apparatus and transferring their
remaining heat or part of it to the inner sur-
face of the dividing-cone d, from which 1t
passes to the outer wings of the said cone,
the gases finally passing out through the pas-
sage ¢ of the ring b into the box f, heating
the hopper a before finally leaving the appa-
ratus by way of the tube m. The hot gases
passing around the outer cylinders /' produce
an effect similar to that produced on the sec-
tional eylinders e and finally reach the box 7,
giving up what heat still remains to the hop-
per a before passing out through the tube .

Thus the heat of the gases is effectively ab-

sorbed by the great number of wings and an-
nular flanges or inclined roofs, the tempera-
ture beingalwayshigherat the base of the ap-
paratus than at the top, which is a necessary
condition forthe effective drying or dehydra-
tion of the material to be dried. Let us sup-
pose, for example, that the apparatus is to

“be used for drying gypsum in powder for the

purpose of employing it as plaster-of-paris.
In such case the apparatus is first heated to
the temperature required for the complete

dehydration of the material, after which the
powder is thrown into the hopper a, either

by hand or by some mechanical means. The
material thus becomes divided on the whole
surface of the ribbed cone and heated to a
slight degree. It then falls on the ring b, is
divided by the parts forming the passages ¢,
and falls, again being divided by the wing /i of
the first small inner cylinder e and falls on the
first annular conical flange orroof ¢g. It then
strikes against the first larger cylinder 7, is
divided by the wings 7 of the latter, and falls
on the annular conical roof 7 of the latter.
Here the material meets the wings /i of the
second small eylinder ¢, falls on the annular
roof g of the latter, strikes against the sec-
ond larger cylinder f, is divided again by the
wings 7 of the latter, and falls on the next an-
nular roof ¢ of thelatter. This zigzag move-
ment is repeated until the material reaches
the bottom, thus continually falling in a
broken line through the apparatus until it
reachesthe bottom, whereit is removed either
by hand or some mechanical means. The
material, although thus striking and falling
against the various sectional eylinders, does
not enter the inner part formed under the an-
nular roofs 2 and ¢, where free spaces z are
left, which form chambers to receive and al-
low to escape through holes{and w, provided
for that purpose, the vapors generated dur-
ing the process of drying the material, which
are thus carried off by the flue in such a man-
ner that the upper portions of the material
do not come in contact with the vapors gen-
erated in the lower portion. When the ma-
terial arrives at the base of the apparatus
through the openings v, it falls on the inelined

385,336

and the vertical | air to pass between. The freespace between

the top of the furnace and the plates ¢ may

be regulated so as to modify the current of 7o

air passing between the two parts with a view
of so regulating the temperature of the plates
g and the wings arranged on 1t as to effect
the complete dehydration of the material.

The material is finally allowed to pass out 75

in a continuous stream from the apparatus
through slides 7, of any suitable description,
the extent of opening of which is regulated
according to the speed at which the complete

drying of the material is effected, the mate- 8o

‘rial thus treated being collected finally in a

suitable receiver. The process of drying is
therefore very regular and 1s effected gradu-
ally and continuously with great economy as
recards work, time, and fuel. We may ob-
serve here that in this apparatus the mate-
rial does not come in contact with the smoke,
with which it therefore is not contaminated,
plaster, for instance, passing out from the
apparatus in a state of perfect whiteness.
The apparatus need not be necessarily con-
stituted of annular elements. If may be con-
structed, for instance, in the manner repre-
sented in Figs. 8 and 9, according to which

the apparatus comprises a series of straight
roof-shaped baffling and dividing elements,

each being formed of two inclined plates ¢

| and ¢, provided with dividing wings or ribs A,

intersecting or breaking joint with each other
in the same manner as shown in Figs. 1 and
2. In this case the vapors or the hot gases
intended for drying pass along passages v,
provided at the angle formed by the two in-
clined planes 2 and g. The vapors resulting
from the drying of the material collect in the
chambers z beneath the inclined planes and
escape through holes v into outside chambers

Y, from which they pass out of the apparatus. .

The arrangement of these elementsin no way
interferes with the principle of the appara-
tus. The elements always act accordingly in
the same manner as dividers and bafflers and
differ only in shape.

What we claim as ourinvention, and desire
to secure by Letters Patent, is—

1. Apparatus fordryingorheating material
in the shape of powder, grain or the like com-
prising a series of superposed elements pro-
vided with inclined sides and vertical ribs,
the ribs of one element intercalating with

| those of the next element, means for supply-

ing heated air to said elements without al-
lowing it to come in contact with the material

| operated upon, recesses beneath the inclined

sides to receive the vapors given off by the
material on drying and means for preventing
said vapors from coming in contact with the
material substantially as described.

2. Apparatus fordryingor heating material
in the shape of powder, grains or thelike com-
prising a series of superposed cylindrical ele-
ments, each element consisting of an inner

plates g, the under side of which is separated | and outer eylinder, each provided with con-
from the top p of the furnace, thus allowing | ical flanges and vertical ribs, said parts of the
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elements intercalating or breaking joint, the | between the vapor-collecting spaces beneath 20

annular conical ﬂ&nﬂ'es being adapted to let
the material fall from one to the other in a
zigzag path and forming beneath them annu- |

by the material collect and from which they
pass out through small holes communicating |
with a central flue substantiaily as described.

3. In combination with apparatus of the
kind described a series of superposed cylin-
drical eélements, each element consisting of
an inner and outer c¢ylinder, each having in-
clined sides and vertical ribs, said parts of |
the elements intercalating or breaking joint,
a closed casing surrounding the series of dry-
ing elements, a furnace, eentral and outer |

passages for the eombustlon-ﬂases for heat-
ing the elements together with their wings
and Inclined parts, communicating passages |

the inclined parts and the eentel and outer
flues, an upper ring with radial passages, for
leading the combustion-gases from the cen-

‘tral flue to a smoke- ehambel a feed-hopper

provided with a dividing-cone Wlth upwardly-
extending ribs and means for regulating the
dlseharn*e of the treated matemal substan-
tially as desecribed.

In testimony whereof we have signed our

25

names to this specification in the presence of 3o

two subscribing witnesses.
PROSI’ER LEROY.
JEAN BERARD.
L.OUIS BERARD.
JEAN ANDRE DE LA IPRESNAYE.
Witnesses:
LOoUIS SULLIGER,
EDWARD P. MACLEAN.
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