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UNITED STATES

PAaTENT OFFICE.

PHILIPPE LAUTH, OF CARCASSONNE, FRANCE.

# | MALTrDRlE_R.

.  SPECIFICATION forming part of Letters Patent No. 341,256, dated May 4, 1886.
Application filed September 18, 1885, Serial No. 177,458, (No m-odel.} Pﬂtented in France M ay ‘21, 1884, No, 162,172,

To all whom it maz J concerm:

Be it known that I, PHILIPPE LAUTH a Cifl-
zen of the French Repubhc, residing at Car-
cassonne, in the sald French Republic, have
invented certain new and useful Improvements

- in Drying Apparatus, (and for which I have re-
ceived French Letters Patent No. 162,172,
dated May 21, 1884;) and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawings, and to the let-
ters or figures of reference marked thereon,

r5 which form a part of this specification.

This invention relates to improvements 1n
apparatus for drying grain and other sub-
stances, but more especially designed for dry-

- 1ng malt and 1t consists 1n eonstructwe fea-

20 tures and combinations of elements or parts,

substantially as hereinafier{ully deseribed,and
specifically pointed out in the claims.

In the accompanying drawings, Figure 1 is
a schematic vertical sectional elevation, taken

25 on line A B CD of FFig. 2, illustrating the gen-
eral construction of the appdratus and the rela-
tive arrangement of the parts thereof, as well
as @ portion of the air-heater and its connec-
tions. Fig. 2 is a horizontal transverse sec-
tion of the apparatus and the air-heater, taken
on the line It F & H of Fig. 1. Fig. 3 isa ver-
tical section of a portion of the apparatus, illus-
trating one of the drying-chambers on a larger
scale. Fig. 4 is a horizontal transverse sec-

L |
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30

33
is a vertical transverse section on a larger

scale, taken on line C D of Fig. 2. Fig. 6 is
a horizontal transverse se(,tlon taken on line
L M of Fig. 5; and Fig.

air-distributers. |

My improved drying apparatus is composcd
of a series of superposed drying - chambers,
preferably seven in number, for drying malt,
though it may be composed of a greater or less
number of such chambers, according to the
nature of the material to be dried.

In the construction of driers the drying-
chambers are usually of rectangular or ¢ylin-
ro drical form, on the bottom of which the mate-

45

tion taken on the line K I of Kig. 3.- Fig. 5

7 is a sectional detail
1c view, also on an enlarged scale, of one of the

rial tobe dried is Splea;d D'enalally in thin lay-
“ers, so that the heat may readily permeatesuch.
material. Withsuch constructionslarge floor
areas are necessary if any qu'mtlty of matelml
18 to be dried.

~ One of the objects of this invention is to so
construct and arrange the drying-chambers
and the means for supplying the heat thereto
as to adapt theni to receive layersof Inereased
thickness of the material to be dried by giving
the floor and 11:10103111# walls thereof anirregu-
lar form. To attain the desir ed object the ir-
regular form of the floors and walls should be
such as to more or less subdivide the material
to be dried by peunetrating into such- mate-
rial—that '1s to say, by forming the walls in

60

o5

such a manner as to form re-entering angles .
‘on a givenoutline or peripheral line.

To this
end I construct the drying-chambers as fol-
lows:

The bottom or floor & of these chambers con-
sists of a sheet-metal plate or disk the periph-
ery of which is formed by six ares of circles
of equal radii, the centers of said circles being
equidistant from each other, and the vertical &
walls of said chambers conform to the periph-
eral configuration ofthe floors thereof,asshown
in Figs. 2, 4, and 6, and said vertical walls
are pelforated as shown. |

Itisobvious that with the construetionof d1 y-
ing-chambersshown anddescribed the material
contained thereinis penetrated by theinclosing-
walls at each inwardly-trending portion of the
arcs thereof, ther ebysudeldmw the material
therein and providing.a very large evaporat- 8g
ing-surface through the perfomtlons of these
walls. When such chambers are combined
with my improved arrangement of devices for
supplying heat thereto, amuch larger quantity
of material can be dried than would be prac- go
ticable in a chamber of equal floor-space when
of usual construection.

The superposed chambers are support ted
from four U-shaped metal uprights, «, Figs. 2,

4, and 6, and the structure is plOVlded with a g5
Spual smu way, U, whereby the series of
chambers may be 1eaehed The floor % of
each chamber hasa central opening, a, andsix

70I

openings, b, arranged concentrically around
said central opening,

a, and concentrically to 1co
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the central flue of which is the shortest; of the
series. The vertical extent of the perforated
portion of the outer walls, %k, of the drying-
chambers also varies in thesame manner as the
length ofthe central flues, a’. Asthe volume of
the material 18 gradually reduced during the
process of drying, a given charge of the green
material 1s fed into the upper chamber, and , af-
ter a partial desiccation therein, will occupy
less space when discharged into the next cham-
ber, and so on throughout the whole series.

The central tubes, ¢/, are not rigidly con-
nected to their seats, so that they may be
readily removed for the. discharge of the ma-
terial from one chamber into the other.

The distribution of the heated air to the
drying-chambers is effected through the dis-
tributing-cylinders ¢,secured over the hot-air-
admission openings or ports b, (hereinbefore
referred to,) formed in the floor-plates % of the
drying-chambers. The cylindersare closed at
their upper ends by a cap, ¢, that has an open-
ing through which passes a cord or- chain, r.
The chain » runs over a pulley, ¢”, which ro-
tates In bearings formed in suitable standards
bolted to the cylinder-cap ¢, and to prevent
the access of grain into the cylinder through
the chain-opening when the grain is intro-
duced into the apparatus or transferred from

| the spring-coil are beveled of
lap each other and form a

‘the upper drying-chamber being the longest, |

341,256

............

In the wall of the chamber over a guide-pul-
ley, »/, and is connected at its opposite end
an operating-ring,o,that encircles the drying-
chamber, and which is manipulated as follaws:
A chain,s’,is attached to ring 0 and passes over
guide-pulleys z 2’ 2" into and through the dry-

‘Ing-chamber to a point diametrically opposite

to its point of attachment to the ring,or nearly
80, 1ts free end being secured to a hook, 7, on
the chamber-wall when the ring is adjusted,

while the latter is placed into a rest, e, where-

by its horizontality is maintained. The walls
of the cylinders are perforated to a certain
height, the extent of the perforated portion
being determined by thedepth of the material
within the chamber, and varies from the up-
per to the lower chamber with the reduction
in the volume of a charge of material as it
passes from one chamber to another during
the processof drying. | |
The inclosing-wallsof the chambersare,like
the cylinders ¢, perforated to a given height,
theextent of the perforated portion being like-
wise determined by the depth of the charge in
the respective chambers. Thus the extent of

the perforated portion of the inclosing-walls
of the upper chamber is greater than that of
the chamber below it, and the extent of the

......
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perforated area of the latter chamber 18 again | chambers by cross-partitions N, leaving an

greater than that of the chamber below it,and
so on to the lowest chamber.

- Bythe combined means of supplying heat to
the drying-chambers and drawing off the gases

and vapors resulting from the process of desic-

cation with my improved form of drying-cham-

~ bers it will readily be seen that layers of ma-

1O

N

terial of much greater depth canbe dried than
is practicable in driers having their chambers
or floors of usual construction.
Theimperforate portion of each chamber has
an opening,to which is secured a door, p, by
means of whieh access may be had to the inte-
rior of said chamber, said door being prefer-
ably arranged to open downwardly. The
drying-chambers are surrounded by an imper-
forate inclosing-wall, s, of sheet metal,secured
to thestandards«, which wall servesto conduct
the vapors that escape from the perforated por-
tions of the chambers to the top and out of the
apparatus. The inclosing-wall s 1s also pro-
vided with doors p’, corresponding with the
doors p of the drying-chambers through which
access may be had to thesaid doors p from the
exterior of the apparatus and to the adjusting-

rings o0, above described, these doors-being ar-

30
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ranged at the landings of the winding-stairs U.
The doorsof the upper drying-chamber may be
dispensed with, as said chamber, as well as the
space between it and the 1nclosing-wall s, may
be left open. at top, and access thereto and to
the adjusting-ring may be had from that point.

To the standards uw are secured sheet-metal

plates g and £, forming between them and the
wall s two annular air-ducts, one for the hot
air and the other for air of lower temperature.
The hot-air duct extendsonly up to the fourth
drying-chamber, while the duct for the more
temperate air extends to the top chamber.
The air is heated and delivered to the dry-

“ing-chambers as follows: An air-foreing appa-

1S

“

55

ratus—such as a fan—iforcesair through a con-

duit, m, Fig. 2, into a heating-furnace, where
it is heated by the heater M, and escapes there-
from at top through two ducts,b” "”,connected
with the annular air-duct formed by the inclos-
ing-walls ¢ and s, and from thence said air
passes through pipes 0" and ports & into the
distributing-cylinders ¢, I'igs. 1, 2, 3, ana4. A
second fan forces air intoaduct, #, from which
it passes to the upper portion of the heater M,
and thence, also, through twoduets, d' d”, into
the annular air-duct formed by the walls gand
h of the apparatus. The duects d” & and d’ d”
serve to divide the temperate and hot-air cur-

- rents and conduct the same 1n opposite direc-

tions around thedrying-chambers, The more
moderately-heated air passes around the hot-
air duct to the fourth drying - chamber, and
thence passes around the remaining chambers
and through the connecting-pipes 4" and ports
b into the distributing - eylinders ¢ of said

chambers. To prevent the hot and more tem-

perate air to at once ascend to the upper dry-

drying chambers.

opening in said partitions for the air to es-
cape from one chamber to the next above it.
It will thus be seen that the four (more or 7o
less) lower drying-chambers are surrounded
by two heating-chambers, the inner one being

for the hot air and the outer one for the cooler

air, so that any heat radiated from the inner

air-chamber will serve to heat the air in the 75
oufer air-chamber, thereby effecting a great
saving in the fuel in heating the air. |
The air-ports through which the air passes
into and out of the air-chambers are prefer-
ably so arranged that the inlet- port of one 8o
chamber is opposite to the like por$ of the
chamber immediately above,to divertthe flow
of hot air and cause the same to envelop the
The course of the hot air through theheater 85
and the apparatus is indicated by arrows 1,

that of the less heated air by arrows 2, that of

the vapors by arrows 3, and the course of the
products of combustion of the heater through

‘the pipes z to the chimney C by arrows 4. 9o

In the drying of malt the operation of des-
iccation is carried on as follows: Oun top of the
apparatus is arranged a track, T, supported
from the standards «, on which runs a car,
the charge of which is dumped into the upper gs5
drying-chamber, the short tube a' being then
covered by a hood, R,(shown in Figs. 3, b, and

6,)to prevent the material from fallinginto the
said tube, which hood 1s removed aliter the

chamber has been charged. The material is 1oc
allowed to remain in this chamber exposed to
the action of the more moderately heated air

for about three hours, and is then transferred
to the chamber below 1t, a fresh charge being

introduced into the upper chamber. During 1os
the transfer of the charge from the upperchamn-

ber to that below it the axial tube a of the lat-

terisclosed,also, by ahood, R, forthe purposes
stated. The malt being again exposed to the
aciion of the more moderately heated air for rio
about three hours is transferred from the see-
ond chamber to the third and that of the first

to the second, a fresh charge being introduced
into the first o upper chamber. This process

is repeated until all the chambers are charged 115
with malt, when the process of drying will be -
a continuous one, the charge being removed
from the lower chamber into a car, P, the
transfer of the malt effected from one chamber

to the other, and a fresh charge introduced 12c
into the upper chamber every three hours.

: The transfer of the malt from one chamber to

the other is effected through the axial open-
ings a of the chamber-floors & by the removal
of the short tube a, the tube of the chamber 125

‘receiving a charge being covered by a hood,

R, as and for the’purposes above stated, and
while this transfer takes place the disk-valves
are lowered to close the ports b of the air-dis-
tributing cylinders ¢, to prevent the hot air 130
from entering the chambers during such trans-

ing-chambers, the air ducts are divided into | fer.




- Thermometers are arranged in the uprights

v 1n the hot-air chamber of each drying-cham-
- ber to indicate the temperature therein, for
obvious reasons. - . o
5 The pipes ¥, that connect the air-chambers
with the distributing-cylinders, are provided
with traps /, closed by means of Screw-caps,
for the collection and removal of germs that

- may pass through the perforations of the dis-

10 tributing-cylinders. |

Instead of employing perforated floors for

the admission of the heated air to the material

~ 1n the drying-chambers, as has been the cus-

~ tom heretofore, I find it more advantageous to

15 employ imperforate floors and introduce the

heated air into the charge at different points

----- ~ and along its entire depth. This I accomplish
by means of the perforated distributing-cylin-

ders ¢, and it will be readily seen that the
- 2¢ heated air in this manner is caused to perme-

ate the material more thoroughly and more

rapidly than would be the case if the heated

~alr were admitted through a perforated floor..

Another advantage resulting from the de-

25 scribed arrangement is that the vapors escap-

~ 1ng from one chamber cannot comein contact

with the material in the chamber above 1t, as

sald vapors are free to esecape through the

axlal tubes ¢, to and out of the upper chamber.

30  Having thus described the nature of my in- |

..... ~ vention, and how the same is to be performed,
I claim— S | - |
1. In a malt-drier, a drying-chamber the
- 1nclosing-walls of which are composed of Sym-
35 metrical sections united to form re-entering
angles that project radially from a common
circle toward the axis of the chamber, sub-
stantially as described, for the purpose speci-
fied. | .
40 2, In a malt-drier, a drying-chamber the
~1nclosing-walls of which are composed of sym-
metrical sections united to form re entering
angles that project radially from a common
~circle toward the axis of the chamber, in com-
45 bination with heat-ducts projecting from the
floorof the chamber, said ducts being arranged
In a circle concentric with the axis of the -
chamber and on radial lines that intersect the
space between each two of said angles, sub-
50 stantially as and for the purpose specified.

3. In a malt-drier, a drying-chamber the
inclosing-walls of which are composed of Sy -
metrical .sections united to form re-entering
angles that project radially from a common

55 circle toward the axis of the chamber, in com-
bination with an axial flue, the inclosing-walls
of which are composed of corresponding sec-

tions united to form salient angles that pro- l

Ject from a common cirele and on the same

60 radial lines as the re-entering angles toward

the latter, substantially as and for the purpose
specified. |

4. In a malt-drier, a drying-chamber the

walls of which are composed of symmetrical
65 sections united to form re-entering angles that
project on radial lines from a common circle

toward the axis of th_e._chamber,'and an axial

flue, the inclosing-walls whereofare composed
of corresponding sections united to form salient

| angles that project from a common circle and

on the same radial lines as the re-entering an-

gles toward the latter, in combination with

70

heat-duets projecting from the floor of the

chamber, said heat-ducts being arranged on a
circle concentric with the axis of the cham-
ber and on radial lines that intersect the
spaces between said salient and re-entering
angles, substantially as and for the purpose
specified. | |

9. In a malt-drier, a drying-chamber hav-

ing animperforate floor, perforated 1nelosing-
‘walls, and an axial perforated duet, ¢/, in

combination with a series of hot-air distribut-

‘1ng ducts or cylinders extending into said
‘chamber, substantially as and for the purpose

Specified.
~ 6. In a malt drier, a drying-chamber hav-

75

80

ing an imperforate floor and an axial duct, a’,

the perforated walls of said chamber and duct

‘being constructed to describe ares of circles
drawn from the same centers, in combination
‘with perforated hot-air-distributing duets or
cylinders extending into said chambers, and

regulating-valves adjustable within the eylin-

ders to regulate the distribution or eut off the

admission of hot-air to said chambers, sub-

stantially as and for the purpose specified.

7. In a malt-drier, a series of superposed
drying-chambers having imperforate floors,
partially perforated inclosing-walls, and per-

forated axial ducts, the perforated area of
sald inclosing-walls and the length of the

axlal ducts of said chambers decreasing froi
the upper chamber to the lower of the series,
in combination with partially-perforated hot-
air-distributing eylinders or ducts extending
into said chambers from the floors thereof,
the perforated area of which decreases also
from the upper to the lower chamber, and
valves for said distributing-cylinders for reg-
nlating the admission of the hot air to or cut
off the same from the drylng-chambers, sub-
stantially as and for the purpose specified.

8. In a malt-drier, a drying-chamber hav-
ing perforated inclosing-walls, a perforated
axial duct for the escape of vapors, and per-
forated heating -ducts projecting from the
floor of the chamber into the same, in combi-
nation with a valve operating to vary the
heat-distributing area of the duects, substan-
tially as and for the purpose specified.

9. In a malt-drier, a series of superposed -

drying-chambers provided with axial duets
«,constructed as described, the inclosing-walls
s, and alr-chambers formed by inclosing-walls
g h, In combination with the valved air-dis-
tributing cylinders ¢ and their connections '
with the air-chambers formed by said walls ¢
h and an air-heater, substantially as and for
the purpose specified.

10. The combination, substantially as de-

103
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11O

115

120

125

130

scribed, with the drying-chambers, the cylin-




ders ¢ for conducting heated air thereto hav-] In testimony that I claim the foregoing I 1o
ing a portion of their walls perforated, the | have hereunto set my hand this 10th day of
valves ¢, operating in said cylinders to vary | August, 1885. :

the heat-distributing surface thereof, and the

5 stops ¢’ for said valves, of means for adjusting PHILIPPE LAUTH. -
the valves, which consist of the ring o, to which | h | |
the valves are connected by chains or ropes Witnesses:

1, and the chain or rope 7%, substantially as FREDERIC HUNT,

and for the purpose specified. CAMILLE CHARROPPIN.
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