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UNITED STATES

Patent OFFICE,

PAOLO BORGARELLI, OF TURIN, ITALY.

DRIER FOR CEREALS.

SPECIFICATION forming part of Letters Patent No. 469,849, dated March 1, 1892,

- Application filed April 10, 1891, Serial No. 388,436, (No model) Patented. in Switzerland March 26, 1891, No, 3,421 in Eng-
land March 28, 1891, No, 5,486 ; in Belgium April 16,1891, No, 94,328 ; in Italy April 22, 1861, LVII, 444, andXXV, 29,315
in Spain June 26, 1891, No. 11,961, and in Franoe July 16, 1891, No, 212,398,

To all whom it may concern:

Be it known that I, PAoLo BORGARELLI a
subjectof the King of Italy, residing in Turm,
Italy, have invented certain new and useful
Improvements in Driers for Cereals and other
Divided Matters, (which invention has been
patented in Italy, Vol. LVII, No. 444 and Vol.
XXV, No., 29,315, dated April 22; 1891; in
France, No. 212,398, dated July 16, 1891; in
Belgium, No. 94,328, dated April 15, 1891;.in
England, No. 5,486, dated March 28, 1891; in
Switzerland No. 3,421, dated March 26, 1891;
in Spain, No. 11,961, dated June 26, 1891,) of

. which the following is a specification. -
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This invention relates todriers for treating
cereals or other finely-divided or granularma-
terials and aims to provide an 1mp10ved de-
vice of this character.

The invention relates to a novel construc-
tion of the drier whereby it works continu-
ously and gives a complete circulation of the
air or other gas used throughout the granular
or finely-divided material, and is especially
adapted for a desiceation and drying of ce-
reals, either during the dlsmfectlon thereof
or otherwise.

The principal feature of my invention con-
sists in a novel arrangement and construct-
tion of diaphragms within the treating-cham-
ber. According to my invention these con-
sist of superposed diaphragms constructed
with oppositely-inclined sloping upper sur-
faces, preferably hollow on their undersides,
whereby they resemble inverted gutters or
troughs. These are arranged in TOWS; super-
posed, and those of each row crossing'those

~ of the adjacent row and resting with their
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lower edges on the topsof the nexb lower row,
whereby as the material treated descends
through the chamberit falls over the inclined
tops of the diaphragms, while the gas in as-
cending will pass around the latter thereby
continually‘ mixing said material as it trav-
erses the chamber and effecting regular dis-
tribution of the gas throughout the mass.
Referring to ’Lhe aceompanying drawm(rs,
which 1llustra,te the preferred form of my in-
vention, Figure 1 is a vertical mid-section of
a drier, - Fig. 2 is a horizontal section thereof
cut on the line X X in Fig. 1. Fig.3isa
similar section cut on the line Y Y in Fig. 1.

Irig. 4 is a horizontal section through the up-
per part of the apparatus. Fig. 5 is a cross-
section, on a larger scale, of one of the dia-
phragms removed. Tig. 6 is a similar view
of a modified form of diaphragm, and Fig. 7

i is a side elevation thereof.

The apparatus is composed of a chamberor
compartment of any desired form—as rect-
angular or cylindrical—divided into several
superposed compartments.

Referring to the drawings, let A represent
the receiving-chamber; C, the treating-cham-
ber; D, the diaphragms therein; K, the gas-
supplying chamber, and I the discharging-
hopper. The upper compartment or receiv-
ing-chamber A terminates at. its bottom in
one or more hoppers a a, which conduct the
material to be treated to the treating-cham-
ber C. The space immediately below the
hoppers a o constitutes an exhaust-chamber
B, which forms the upper part of the treat-
ing-chamber C, and in which the treating-
gas which has traversed the latter is collected
for withdrawal through an aperture b, which
communicates with a draft-chimney b’ or with
any other exhaust apparatus. The exhaust-
chamber B may be warmed, if wished, by a
smoke-pipe b’ or by a steam or hot-air pipe
encircling the chamber, as shown in Fig. 1;
orany ot;her analogous means may be adopted
for heating this chamber. Thetreating-cham-
ber C contains a plurality of rows of super-
posed diaphragms D D, preferably formed
with double inclined upper surfacesor in the
form of inverted gufters, forming between
their edges and in their under sides spaces
for the circulation of the gas and the matters
to. be treated. The rows of diaphragms D
rest those of each row with their lower edges
on the tops of the next lower row. The
chamber is closed at its lower end by a hop-
per. F, which conducts the matters to be
treated through one or more withdrawing-
spouts f, by mea,ns of which the material can
be withdrawn as desired and in the quanti-
ties needed. Surrounding the hopper F .or
around the lower part of the chamber C is
provided a gas-introduction chamber E, by

‘which the gas necessary to dry the mateual

is mtroduced into the lower part of thecham-
ber C through openings ¢ e opposite and be-
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neath the lower sides of the adjacent endsof
the lower rows'of diaphragmsD within said
chamber. The gas used enters the chamber
E freely or is 1n3eeted therein by a fan or by
any otheranalogous means. Itmay beheated
if desired, by a smoke-pipe or steam-pipe ¢’
or by any other suitable meaus, or, if de-

- sired, it may be heated by some physical or
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‘corresponding to’ the’ corrugatlons of the cor-

“clined upper su1faces, ‘each’ dlaphravm may
be p10v1ded at ‘its upper part with -one or!

“valves and rods d? as seen in Figs. 1, 2

chemical means. One form of heating appa-
ratus, as the stove G, is shown in Fig. 1.
This can heat, if it is so desirved, the chamber
E or the exhaust-chamber B ‘or ‘the draft-:
chimney 0’ or the several parts together, and
the heat may be distributed and regulated at:
will by means of suitable remsters, as h'h.
The diaphragms D of the treating-chamber
C are arranged in rows, superpoaed and alter-
nated in dlrectxon those of one row crossing
those of the other. The rows of the same di-
rection are alternated in such manner that
ihe diaphragms of ‘the third row correspond
in position with those of the first,-and so on,
while those of the ‘second row eross those of
the first, and those of the fourth row corre-
spond w1th those of thesecond, as shown in
Tigs. 1 and 2. Preferably each diaphragm is:
of trxanvular form with the two uppetr sides
0pp0$1tely in¢lined and the bottom side Liori-:
zontdl and open The lower edges of ‘each
supel,posed row rest on the tops of the- ddja-:
cent lower row, and thus all fhe upper rows
are supported The inclinéd sides may be:
‘constrcted with a plain continuous surface,.
as shown in Fig. 5, or they may be formed of:
superposed ovellappmOr strips, -leaving ‘be-|
‘tWween their’ overlappmw edges spaces for the!
‘passage of the gas,or they may be formed as
indicated in I‘ws 6 and 7, wherein the super-
posed strips are alter nately plain and-corru-
‘gated, thereby leaving tlie series of: openings

T uvated strips for the air- spaces. When the
dlaphrarrms are ‘constructed with plain in-

pdre’ openings, as d'in Figs.1,2,and’ 5, Whlch‘
‘will bearranged to coime 1mmedmtely béneath

»the dlaphradms of the row 1mmed1ately above |

......

fhich are opened a.nd closéd by’ means of*
,and 5.

The operation of ‘the ‘apparatus is as fol-
Tows: The céredls or ‘othér ‘material to be

| tréated is placed inthe lecelvmg-chambel A,
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‘frotn whence it passes tlirough the hoppers ¢ a
‘and’into the treatm"-chamber b Where 1t 1s
on the mchned SldeS of ‘the- dlaphravms
'so that as it'traverses the ¢hamber and’
falls from ohe dlaphraﬂm to another it is con-:
stantly spht up into small stréams. If a cir-
culation of air within the chamber is desired,’
the cliamber B'will be put in (,ommumcatlon
“with'tlie ‘draft-chiminey ¥’, thereby drawing
gir'fréin‘the chamber B, through chamber C

‘a1id oiit of chamber B mto ‘the “chimiuiey b’.

The air or other gas utilized enters'the cham-

| amount of fresh material.

:partially or entlrely the registers d’.
‘will permit- the air to rise dn‘ectlv through'the
| interiors of ‘the couespondm(r diaphragms

‘SOWII’!‘T

‘the drying.
chamber E or by connecting the - 0"a,s-produc—

469,849

ber C through the openings e ¢ beneath the
diaphragms, and is conducted by the latter
and evenly distributed throughout the mass
of material as it travels regunlarly from the
bottom to the top and until it reaches the
exhaust-chamber B, from whence it is with-
drawn through chimney b’. As the drying
is accomplished the material may be with-

‘drawn-through the discharge-spout f in the

quantities desired, and then as the mass de-
scends a quantity of material equivalent to
that withdrawn may be placed in-the hopper
a and treated,-in order that the amount ex-
tracted may be -replaced by an “equivalent
One may continue
charging the apparatus with material through
the chamber A and withdrawing the treated
material fromthe diseharge- spout f'when it
is desired that the operatlon of the apparatus
shall be continuous. By this device a dotible
circulation is obtained, the .gas or air going
from the bottom to the top and the material
to be treated from-the top to-the bottom. It
the material, by reason of its extremely finely-
divided condltlon or by its-extessive humid-
ity, offers too.great a resistance to the eiren-
lation-of the-gds-or:air,thelatter may be fa-
cilitated by opening - for-a- -short:tire, elrthel
This

and will dummsh to that extent the thickness
of the matérial to be traversed. When -one
wishes ‘merely to dry the cereals, it will be
often possible, if the outer temperature is* fa-
vorable, to dispense with heating the air or
gas ‘which traverses the apparatus or to limit
the heating to the chamber B for maintaining
thedraft; but as a:general rule it will-be mos*
hdvantaveous to heat the-air or gas as it en-

‘ters the dr1e1—f01 example, in the chamber E.

‘With my apparatus the drying of the cereals
may be combined -with their treatment with
a disinfectant or an msectlclde—such for ex-
ample, as-are used for combating bhe weevil
of wheat orfor preparing grains mtended for
If the substahce so-employed is gas-
eous, it may be introduced into'the apparatus
mixed with ordinary air, which will 'serve for
This can'be done in the heating-

ing-apparatus in any sultable manner. ‘If the
substance is'volatile, its receptacles may-be

‘placed in this chamber in orderto aceomplish
‘its vaporization, or this may be- accomphshed
‘and-‘the 1esuIt1ng gas fed to the apparatus in

any well-known'manner. In employmda pow-
dered or liguid substanée"it is mixed in’the
receiving- -chamber A with the'material-to be
treated, and during the descent of the latter
throuvh the’ apparatub the mixture becomes
very lntlmate and .perfectly uniform,‘owing

“to the effect of -the dlaphragms D on-the fall-

ing substance.
My invention may be variously modified

‘without départing from-its esseritial- features,

and I do not limit myself to the exact-con-
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struction shown and deseribed, which is the
preferred form of my invention.. The form
and dimensions of the apparatus, as well as
the materials of which it is constructed, may
bevaried to suit the circumstances of the case.
I may also employ any known means for feed-
ing the matter to be treated to the chamber

A and for withdrawing it from the spout f,

as well as for heating the air or other gas

used and for actuating or regulating the cir-

culation.
‘WhatIclaimarethefollowing-defined novel
features and combinations, substantially as
hereinbefore set forth, namely:
1. In a drier for treatmcr cereals or other
finely-divided or granular ma,terlals in which
the material to be treated moves from the top

" to the bottom and which is construected to
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permit a cireulation of gas from the bottom
to the top, the combination, with 'a chamber
adapted to receive the material at the top and
discharge it at the Lottom, and means for
causing an upward circulation of gas throngh
said chamber, of a plurality of rows of super-
posed dmphravms arranged in said chamber
and constructed with opp051tely sloping up-

persurfaces, the diaphragmsof each row cross- |
- ing those of the adjacent rows and those. of

- each row resting with their lower edges on

30"

the tops of the next lower row, whereby as
the material descends it will fall from one to

the other thereof and as the gas ascends it
will pass around said diaphragms, theveby
thoroughly exposing the material to the gas,
substantially as.shown and described.

2. In a drier or analogous apparatus for
treating cereals or other finely-divided or
granular materials in which the material to
be treated descends and the gas ascends, the
combination, with a chamber adapted to re-
ceive the material at the top and.discharge
it at the bottom, and means for causing an
upward eirceulation of gas through said cham-
ber, of a plurality of rows of hollow dia-
phragms, superposed, and those of each row
crossing those of the adjacent row, arranged
in said chamber and constructed with sloping

upper surfaces and having valved intercom-

municating openings, whereby as the mate-
rial descends it will fall from one to the other
thereof and as the gas ascends it will pass
around said diaphragms or through said
valved opening, as desired, thereby thor-
oughly exposing the material to the gas.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

PAOLO BORGARELLL

Witnesses:
CARLO FRANCESETTI,
SrcoNDO CORTA.
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