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[5 7] ABSTRACT 
A tobacco handling and curing system and method is 
provided and in one aspect includes a curing container 
of generally rectangular solid con?guration of which 
four side walls are generally imperforate and a pair of 
opposed side walls are perforate for the passage of 
curing gas therethrough. Such container may include 
one or more perforate interior transverse walls parallel 
to the opposed walls; adjustable edge baf?es for the 
perforate side walls; and means carried by a pair of 
imperforate side walls to assist in handling the con 
tainer. In another aspect of the present invention, 
novel curing mechanism is provided to receive a plu 
rality of the containers and to direct gas therethrough 
at predetenninable temperature, humidity and vol 
ume. 

12 Claims, 24 Drawing Figures 
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1 
TOBACCO HANDLING AND CURING 
SYSTEM AND METHOD 

METHOD 

This application is a continuation-in-part of my appli 
cation Serial No. 288,028, ?led September 11, 1972, 
for Modular Tobacco Handling and Curing System now 
abandoned. 

MODULAR 

THE INVENTION 

This invention relates to a new and improved system 
for handling and curing tobacco, in either intact or cut 
strip form, which materially simpli?es the materials 
handling problems of tobacco harvesting and curing. 

It is a particular object of the present invention to 
provide curing containers or modules which receive ei 
ther intact or cut strip tobacco and once the containers 
or modules are ?lled, the tobacco itself is not physically 
handled by operators or machines until the tobacco is 
fully cured or cured and conditioned. , 

It is an object to provide such containers or modules 
which include means for controlling the ?ow of curing 
gases through the tobacco and means for facilitating 
the machine handling of the modules. 

It is a further object to provide a means or system for 
handling and curing of large batches of tobacco in spe 
cially constructed containers or modules, each of 
which may hold up to, for example 1500 or more 
pounds of tobacco. 
Another object is to provide a module which includes 

features of rotatability for orientation of the tobacco 
after ?lling and ease of unloading after curing and 
screen dividers for support of the tobacco and to per 
mit curing air?ow therethrough; 
A further object is to provide such a module which 

lends itself to mechanical handling by conventional 
handling vehicles such as forklift, tractor lift, or other 
mechanical aids. 
Another object is to provide a system including a 

module which can be directly ?lled from mechanical 
harvesting apparatus and transported to a curing site. 

In another aspect of the present invention it is an ob 
ject to provide an improved curing station which re 
ceives a plurality of the ?lled modules which station in 
cludes means to urge forced air, which is heated and 
recirculated, through the modules as required to 
thereby materially improve the uniformity of the prod 
uct, reduce hand labor, curing time and ultimately the 
cost of tobacco production. 

It is another object to provide such a module curing 
station which includes a special foundation structure 
which serves as an air supply plenum, curing modules 
which seal directly with the foundation, a top air 
plenum which may lower, tilt or raise or have means 
between the lower surface thereof and the curing mod 
ules to permit insertion and removal of the modules to 
seal or unseal with the top portion of the modules and 
a forced air heating and/or humidifying unit which con 
nects with both the top and the bottom plenums. 
These and other objects and advantages will become 

apparent to those skilled in the art from the following 
detailed description of the present invention when con 
sidered in light of the accompanying drawings wherein: 
FIG. 1 is a perspective exploded view partially in sec 

tion of a tobacco curing module constructed in accor 
dance with the teachings of the present invention; 
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2 
FIG. 2 is an elevational view of a form of tobacco 

curing station including six of the modules such as illus 
trated in FIG. 1; 

FIG. 3 is a top plan view of the structure shown in 
FIG. 2; 
FIG. 4 is the right end view of the structure shown in 

FIGS. 2 and 3; 
FIG. 5 is an elevational view of a module transporting 

vehicle with two modules received thereon; 
FIG. 5a is a top plan view of the structure shown in 

FIG. 5 without the modules; 
FIG. 6 is a side elevational view of a conventional 

fork lift vehicle modi?ed to handle modules con 
structed in accordance with the present invention; 
FIG. 6a is a further view of the structure shown in 

FIG. 6; 7 

FIG. 7 is a partially diagrammatic view of a modi?ed 
form of a curing station; 
FIG. 8 is a view similar to FIG. 7 of another form of 

curing station; ‘ 
FIG. 9 is an elevational view of another form of cur 

ing station; 
FIG. 10 is an elevational view of still a further form 

of curing station; 
FIG. 11 is a perspective exploded partially sectional 

view of a modi?ed form of curing module constructed 
in accordance with the present invention; 
FIG. 12 is a perspective exploded partially sectional 

view of a further modi?cation of the curing module; 
FIG. 13 is an enlarged fragmentary view of a portion 

of the slidable ba?'les illustrated in conjunction with the 
module shown in FIG. 12; 
FIG. 14 is a perspective view of a modi?ed form of 

the module; 
FIG. 15 is a perspective view of a further form of the 

module of the present invention; 
FIG. 16 is a section on line l6—l6 of FIG. 15; 
FIG. 17 is a partially diagrammatic view of a modi 

fied form of a curing station; 
FIG. 18 is an end elevation of the structure shown in 

FIG. 17; 
FIG. 19 is a section on line I9—l9 of FIG. 17; 
FIG. 20 is a partially diagrammatic end view of a fur 

ther form of a curing station; 
FIG. 21 is a view like FIG. 20 showing a loading or 

unloading position of the illustrated structure; and, 
FIG. 22 is a view like FIG. 21 showing another ?lling 

position of the station. 
Referring now to the drawing and in particular to 

FIG. 1, 10 generally designates one of the containers or 
modules for the curing of tobacco in accordance with 
the teachings of the present invention. The module 10 
includes imperforate sides 12, I4, 16 and 18, and per 
forate sides 20 and 22. In the illustrated form of the in 

, vention the module 10 or container is cubicle in con?g 
uration and a module of 4 X 4 X 4 feet inside dimen 
sions, is designed to hold from about 900 to about 1500 
pounds of uncured tobacco leaf with an empty con 
tainer weight of about 300 to about 500 pounds. The 
total weight of a ?lled container of said dimensions 
would be about 1200 to 2000 pounds. A module having 
5 foot internal dimensions when ?lled with tobacco 
would weigh approximately 1 to 1.5 tons when the 
module is of predominantly wooden construction with 
metal screens in the side wall 20 and 22 and with a 
screened center partition generally "designated 24. 
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Each of the imperforate side walls 12, 14, 16, and 18 
is formed with a metal or wooded peripheral frame 26 
and a panel 28 of plywood or preferably each of‘the im 
perforate walls of the module is constructed of double 
layer of plywood 19 and 21 spaced by insulation 23. 
The insulation is preferably of rigid foam material such 
as Styrofoam which has excellent insulating properties 
with substantial resistance to compression. The side 
walls 12, 14, and 16 are rigidly and integrally formed 
with side walls 20 and 22 whereas side wall or cap 18 

is removable as illustrated in FIG. 1. After the module 
is ?lled the side wall 18 is secured to the other side 
walls of the container by a plurality of studs 32 an 
chored in the peripheral wall 30. The studs are received 
in bores‘ 34 in the peripheral edge of wall 18 and se 
cured thereto by suitable wing nuts or the like. It will 
also be appreciated by those skilled in the art that in 
place of the studs 32 and cooperating wing nuts other. 
separable fastening means may be employed with the 
module of the invention. Furthermore, the side wall 18 
may be hinged onone side to effect closure of the mod 
ule as to be described in reference to FIG. 14. 
The ends walls 20 and 22 and the partition wall 24 

are, as hereinbefore described, perforated and in the 
illustrated form of the invention the walls comprise ex 
panded metal screening having a high ratio of open 
space to metal. The primary function of the expanded 
metal screen 36 is to retain the tobacco leaves in whole 
or in cut strip form within the container during subse 
quent handling and during the curing stage while per 
mitting substantial volume ?ow of heated treated gases 
to pass therethrough with a minimum of resistance. 
As to be further described hereinafter the perforated 

walls may comprise perforated metal, expanded metal, 
plastic or metal ribs formed to provide parallel ridges 
and valleys, etc. 
As hereinbefore set forth, in view of the weight of 

even the relatively small modules of the 4 X 4 X 4 feet 
type, the module 10 includes a lug generally designated 
40 on each of the side walls 12 and 16. The lugs 40 are 
retained on the side walls by a pair of angle irons 42 
and 44 whose primary function is to distribute the 
weight of the load throughout the carrying side walls. 
Further, it will be noted that the lugs 40 include end 
plate members 44 which, as to be more fully described, 
cooperate with lifting slings 46, FIGS. 6 and 6a, pro 
vided with shaped openings 48 which are slipped over 
the end plates 44 and securely engage the shaft por 
tions 50 thereof. 

In FIGS. 6 and 6a, the carrying rings 46 are chain 
connected to a pair of side-by-side horizontal arms 52, 
secured to the lifting face 54 of a conventional forklift 
vehicle generally designated 56. Each of the horizontal 
support arms 52 is suitably braced as to 58 whereby the 
modules 10 may be readily moved from their ?lling sta 
tions to supplemental hauling means to be described in 
reference to FIGS. 5 and 5a, and placed and or turned 
and stacked in the curing station as to be more fully de 
scribed in reference to FIGS. 2 through 4, and 7 
through 10. a - 

Referring to FIGS. 5 and 5a where the ?lling of the 
module 10 is remote from the curing station, the mod 
ules may be transported between the harvester and/or 
leaf slicer and the curing station on small tractor drawn 
dollies generallyldesignated 70. The dolly 70 includes 
a platform 72 forming a~?atbed to receive a pair of the 
modules, which platform is suitably rotatably mounted 
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via axle 74 and wheels 76. The flatbed'of the dolly may 
comprise a plurality of elongated rollers generally des 
ignated 78, which rollers are mounted in banks of pairs 
designated A and B so that the modules 10 can be sim 
ply rolled from the dolly into the assigned spaces at the 
curing station. In order to anchor the modules on the 
dolly bed a crossbar 80 for each section A and B is pro 
vided with end recesses 82 which are adapted to re 
ceive stop pins 84 after the modules are positioned on 
the dolly. 

Referring now particularly to FIGS. 2 through 4, one 
of the novel curing station forming one aspect of the 
present invention, is generally illustrated at 100. ‘In 
these ?gures the curing station is adapted to receive six 
of the modules 10 in two rows of three. The curing sta 
tion 100 includes a foundation generally designated 
1 10 which is built to provide a pair of air channels 112a 
and 11212 which are open in the zone of each of the‘ 
modules as shown in the broken section of FIG. 3 of the 
drawings. At end 114 of the curing station is mounted‘ 
a furnace generally designated 116. The furnace in 
cludes a burner or heater 118, a draft creating means 
such as motor-driven fan 120, and a humidi?er 122. 
Above the modules 10 and the furnace 116 is an upper 
plenum chamber generally designated 124. Theupper 
plenum chamber 124 is suspended from a frame 126, 
which frame includes corner posts 128 and longitudinal 
and transverse cross-members 130 and 132, respec 
tively. The transverse members 132 carry on their 
under surfaces shafts 134 suitably rotatably mounted in 
bearings 136 adjacent one of the longitudinal runners 
130 and in the center and suitable drive means along 
the opposite sides generally designated 140. The shafts 
134 carry pulleys or shives 142 over which are trained 
?exible draft members 144 having their extended ends 
connected to the top portion of the upper plenum 
chambers 124 as at 146. By means of the shafts 134, 
the pulleys 142, the ?exible draft members 144 ‘and 
suitable motive means, the upper plenum chamber may 
be raised and lowered as illustrated by the directional 
arrow C, FIGS. 2 and 4 of the drawings. 
About each of the generally rectangular openings 

formed in the upper and lower plenum chambers a'suit 
able gasketing material 133 is mounted, such as, l/é inch 
X 4 inches rubber. The gaskets 133 seal each module 
between the upper and lower plenums. With six mod 
ules positioned as shown in FIGS. 2-4 it is not difficult 
to develop a static pressure up to 4 inches of water with 
negligible air leakage. The top surface of the lower 
plenum 110 in the zone to receive the module 10 may 
be formed as open slat work such as illustrated at 121. 
The open slat work 121 may comprise spaced rollers 
such as previously described in reference to FIG. 5 
whereby the module may be directly rolled from the 
transporting dolly 70 into position on the lower plenum 
chamber. 

In FIGS. 2 and 3, the upper plenum chamber 124 is 
in its elevated position to thereby permit insertion of 
the modules 10 or removal or rotation thereof. Once 
the modules 10 are in the desired position the upper 
plenum chamber is lowered so that there is a closed 
?ow path for the heated and/or heated and humidi?ed 
curing air as illustrated by the directional arrow. The 
upper plenum chamber is also provided with suitably 
controllable outlet dampers in the side walls as illus 
trated at 150, and an inlet damper in the end wall as il 
lustrated at 152 whereby a portion of the circulated air 
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may be exhausted through dampers 150 and make up 
air may be added at damper 152. 
The damper system also includes a recirculation 

damper 153 which is connected to damper 152 by con 
trol rod 155 so that as one opens the other closes. The 
outler dampers 150 are preferably of the gravity—vane 
type which open or close due to changes in the static 
pressure in the plenum, due to changes in positioning 
of the recirculation damper 153. 

In operation of the curing stations as shown in FIGS. 
2, 3, and 4, six modules ?lled with tobacco are posi 
tioned as shown with the open screen sides being in reg 
ister with the upper and lower plenum chambers 124 
and 110. After a suitable time of curing as to be more 
fully described the upper plenum chamber 124 may be 
raised and each of the modules 10 may be rotated 180° 
so that the original open top portion of the module is 
in the downward position. This rotation serves to speed 
the curing and at the same time improves the uniform 
ity of the ?nished product. 
A modi?ed form of curing station is illustrated in 

FIG. 7 and generally designated 100a. The curing sta 
tion 100a includes upper plenum 124a and lower 
plenum 110a and a furnace section 116a. The lower 
plenum 1100 includes a plurality of outlet dampers 
150a and an inlet damper l52a which elements corre~ 
spond to their complementary elements in FIG. 2. The 
top plenum 124a is also suspended for vertical move 
ment on a frame 126 as in the form of the invention 
shown in FIGS. 2, 3 and 4. In this form of the invention 
the direction of ?ow of air from the furnace 1 16a is op 
posite to that shown in FIGS. 2, 3, and 4. It is also con 
templated that a reversible motor may be provided for 
the draft means 120, FIG. 2, and 120a, FIG. 7, so that 
during a portion of the cycle air is passed in one direc 
tion through the modules and during the other half of 
the drying cycle air is passed in a reverse direction of 
?ow. Using the reverse direction of flow method of op 
eration has the similar advantage to that of rotating the 
module 10 180° during curing. However, using the re 
verse ?ow of curing gas movement complicates to some 
extent the operation of the dampers 150, 150a, 152, 
l52a and the recirculation dampers, 153 and 153a. 
Referring to FIG. 8, another fonn of the curing sta 

tion is illustrated and generally designated 100b. In this 
form of the invention there is provided a lower plenum 
chamber l10b similar in construction and function to 
the lower plenum chamber 100, FIGS. 24, and an 
upper plenum chamber 124b, also similar in structure 
and function to that illustrated in FIGS. 2-4. A furnace 
1l6b is provided at end 11412 and the upper plenum 
chamber l24b is suitably supported from the frame 
work 126b whereby the upper plenum chamber l24b 
may be raised and lowered. The primary distinction be 
tween this form of the invention and that illustrated in 
FIGS. 2-4 is in the height of the furnace 116b, which 
height is sized to permit stacking of two rows C and D 
of modules 10 to either reduce the width of the curing 
station or to double its capacity for the same ground 
area. 

The upper plenum is provided with flow control 
dampers 150b, l52b and 153b as in the other described 
form of my invention. 
Referring to FIG. 9 a modi?ed curing station 1006‘ is 

illustrated and in this form of the invention the upper 
plenum chamber 124a is formed as two sections 160 
and 162. Section 160 is immovably mounted to the 
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upper end of the furnace 1166‘ while the section 162 is 
suitably mounted from the framework 126(‘ for vertical 
lifting movement whereby the module 10 may be suit 
ably placed on top of the lower plenum chamber 1106‘. 
Section 160 and 162 of the upper plenum chamber 
1246‘ are connected by an accordion-type expansible 
joint generally designated 164. 

Referring now to FIG. 10, a further curing station 
100d is shown. In this form of the invention the upper 
and lower plenum chambers 124d and 110d, respec 
tively are arranged such that the furnace and draft cre 
ating means 116d is mounted in the center and ?ow of 
curing gases is controlled by dampers 166, 168, 170 
and 172 in addition to inlet damper 152d and outlet 
damper 150d. The ?rst pair of dampers is mounted in 
the upper plenum chamber 124d and the second pair 
in the lower plenum chamber 110d. Two banks of con 
tainers or modules 10 rest on the lower plenum and 
connect with suitable passages in the upper plenum so 
that gas flow through this device is as illustrated by the 
directional arrows. In addition to being able to handle 
a substantial number of curing modules, this form of 
the invention also has the added feature that by, for ex 
ample, closing dampers 166 and 170, only half of the 
unit may be employed during the nompeak production 
times. 

Referring now to FIG. 11, a modi?ed form of module 
is illustrated at 10a. In this form of the invention the 
module includes the gas impervious side walls 12a, 14a, 
16a, and 18a constructed as shown and described with 
reference to FIG. 1. Further, this form of the invention 
also includes gas pervious side walls 20a and 22a corre 
sponding to walls 20 and 22 of the FIG. 1 form of the 
invention. The module 10a differs from the module 10 
in that a pair of parallel gas pervious walls 240 and 24b 
are mounted within the module parallel to the gas per 
vious walls 20a and 22a. The gas pervious interior walls 
24a and 24b divide the space within the module into 
three compartments. Dividing the module into a 
greater number of compartments reduces packing of 
the tobacco during handling and assists in insuring a 
more uniform air?ow through the device. As in the pre 
vious form of the invention, handling lugs 40a are pro 
vided on each of the side walls 12a and 16a. 

It has been found in use of the modules constructed 
in accordance with the present invention that as the to 
bacco loses moisture it shrinks in bulk and in some 
cases the shrinkage occurs greatest along one of the im 
perforate walls thus increasing the time required to 
fully cure the tobacco. This sneakage of gas along an 
imperforate wall may be controlled by the installation 
of baffles along the peripheral margins of the gas pervi 
ous screen walls. A module constructed in this manner 
is illustrated in FIGS. 12 and 13. In FIGS. 12 and 13 the 
module 10b includes imperforate walls 12b, 14b, l6b, 
.and 18b, with walls 12b and 16b being provided with 
handling lugs 40b as previously described in reference 
to FIGS. 1 and 11. Further, the module includes gas 
pervious open-mesh screened end walls 20b and 22b 
and interior perforate partition wall 24b. Each of the 
open-mesh screened walls 20b, 22b, and 24b are pro 
vided about their peripheral edges with metal, wood, or 
plastic baffle members 200, more clearly shown in FIG. 
13. The baffles 200 are secured to the margins or 
frames 26b by means of screws or other anchor-type 
fasteners generally designated 202. The fasteners 202 
pass through elongated slot-like openings 204 in the 
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baf?es which permit the baf?es to be moved in the di 
rection of the directional arrows E, FIG. 13, to thereby 
regulate within limits the area of the screens to be 
blocked by the baffles. It has been found that after the 
tobacco has partially dried baffles extending inwardly, 
for example, 3 to 8 inches, provide greater control of 
gas sneakage along imperforate walls and by means of 
the slidable and adjustable baf?es 200 this control may 
be readily available to the operator. 
Referring now to FIG. 14, a modi?ed form of module 

is illustrated at 10b. In this form of the invention the 
module includes the gas impervious side walls 12b, 14b, 
16b, and 18b constructed as shown and described with 
reference to FIG. 1, except that wall 18b is hinged to 
one of the other side walls. Further, this form of the in 
vention also includes gas pervious side walls 20b and 
22b corresponding to walls 20 and 22 of the FIG. 1 
form of the invention, and parallel gas pervious wall 
24b mounted within the module parallel to the gas per 
vious walls 20b and 22b. The gas pervious walls 20b, 
22b and 24b are formed with spaced parallel bars, ribs 
or rods 300 instead of screen or expanded metal 36 as 
in FIG. 1 of the drawings. The bars run vertically such 
that they are perpendicular to the general plane of the 
tobacco leaves or cut strips. The bars give less resis 
tance during packing, and hence less folding of lamina. 
Furthermore, when the module is rotated by 90°, the 
tobacco can distort and settle slightly between the bars 
to provide increased opening for air movement into the 
tightly packed tobacco. By decreasing this “interfacial 
resistance” between the tobacco and the support 
screen, even further advances can be made in loading 
capacities with high efficiency and uniformity of dry 
mg. 
Spacing of the parallel bars should be such that the 

material is adequately supported with minimal slippage 
or loss between the bars. For example, with 3 inch X 3 
inch strips, a spacing of about 1.5 inches between the 
bars should be satisfactory. For intact random leaves, 
a spacing of about 3 to 6 inches should adequately sup 
port the material, of course, depending upon tobacco 
type. 

Referring now to FIGS. 15 and 16 a further modi?ed 
form of module is illustrated at 10c. In this form of the 
invention the module includes the gas impervious side 
walls 120, 14c, 16c, and 180 constructed as shown and 
described with reference to FIG. 1. Further, this form 
of the invention also includes gas pervious side walls 
200 and 220 and parallel partition wall 240 correspond 
ing to walls 20 and 22 of the FIG. 1 form of the inven 
tion. The module 10c differs from the module 10 in that 
the inner peripheral edges of the strips 200C carrying 
the screen 360 and against which the weight of the to 
bacco bears when the module is rotated are provided 
with inwardly curved, integral lips 302. The edges of 
the lips thus bear perpendicularly against the tobacco 
leaves when the container is rotated 90° during tobacco 
curing and thus assist in directing air ?ow through the 
tobacco. 
A modi?ed form of curing station is illustrated in 

FIGS. l7, l8 and 19 and generally designated 300. The 
curing station 300 includes upper plenum 302 and 
lower plenums 3040, b and c and a furnace section 306. 
The upper plenum 302 includes a return air damper 
308 and an inlet damper 310 which elements corre 
spond to their complementary elements 152 and 153 in 
FIG. 2 and the dampers are interconnected by a control 
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rod 312. The top plenum 302 is supported on a frame 
314 in spaced relation to the modules 10. The upper 
plenum is rigidly connected to the top of the furnace 
306 and ?exibly connected to the tops of modules by 
side curtains 316 and end curtains 318. The end curtain 
318 adjacent end 320 is mounted for folding or rolling 
such as by ropes and pulleys 322 and 324 so that the 
modules 10 may be placed on the lower plenums in the 
direction of directional arrow A. Air is circulated from 
the furnace 306 via fan or blower 318 to the lower 
plenums 3040, b, and c and upward through the mod 
ules 10. A high static pressure of 2 or 3 inches (water 
column) is maintained in the bottom plenums, with the 
modules sealing tightly against gaskets over the plenum 
structures. In the illustration of FIGS. 17, 18 and 19, a 
means is shown whereby the modules may be easily 
moved into position for curing, with the tops of the 
modules located beneath a hood or curtain 316-318. 
The hood or curtain may be constructed of canvas, or 
other suitable material. 
The rationale for not having a completely sealed con 

nection is that the upper plenum, with air movement as 
shown by the directional arrows, is near atmospheric 
pressure or slightly above. During the yellowing phase 
to the tobacco, the inlet damper 310 is closed and the 
recirculation damper 308 is open. High humidities are 
maintained as the air from the modules rises within the 
hood and upper plenum and recirculates within the sys 
tem. During drying, the inlet damper 310 is opened as 
required, which in turn closes recirculation damper 
308. This establishes a small positive pressure in the 
upper plenum 302 and hood 316-318 such that air is 
discharged around the base of the hood as shown at 
330. Further recirculation during the latter stages of 
drying is accomplished by closing damper 310 and 
opening damper 308. The hot air from the modules 
rises within the hood to recirculate back to the furnace. 
Further in this design, the bottom plenum 304a, b 

and c are constructed beneath the ground, and may be 
formed with concrete side and end walls. The plenums 
are shown constructed with the top of the plenum ?ush 
with a concrete pad 332 such that the modules may be 
moved by forklift into curing position. 

In FIG. 3, the sectional view illustrates the bottom 
plenum layout. This particular arrangement allows ?ex 
ibility in number of lateral bottom plenums, with three 
laterals shown. The modules may be moved into posi 
tion from the end, as shown by the arrows A, with fork 
lift or other suitable mechanism. Metal grids 334 cover 
the plenums to permit driving directly over the plen 
ums. Bridging plates 336 are provided to permit sealing 
of the modules with respect to the bottom plenums. 
Referring now to FIGS. 20, 21 and 22, a further mod 

i?ed form of the invention is illustrated. In this particu 
lar embodiment, the curing module 400 is hinged to the 
bottom plenum structure such that it can be tilted out 
wardly with respect to the bottom plenum and founda 
tion. This feature is desirable in the event very large 
modules (e.g., 6 X 6 X 6 feet or 8 X 8 X 8 feet) become 
practical for ?lling directly at the curing station. At 
current packing densities of 18 lbs. green weight per 
cubic feet, an 8-foot cube will hold approximately 9200 
pounds of tobacco per cure. At such size, more likely 
the packing density would be 20 lbs/ft.3 (10,240 lbs.), 
which would cure 5 acres of tobacco per season. An 
8-ft. cube is equivalent in volume to eight 4-ft. cubes. 
Also, the very appreciable reduction in size of curing 
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facility in comparison with conventional or bulk barns 
becomes very apparent. 
This particular embodiment could, of course, be used 

with smaller modules and multiple modules on the 
same bottom plenum. 

In FIG. 20, a side elevational view of a curing facility 
incorporating a module hinged to the bottom founda 
tion plenum is illustrated. This is scaled to approximate 
an 8-ft. module 410 having four compartments 412a, b, 
c, and d for holding the tobacco. The basic design and 
operation principles are very much as presented here 
inbefore. The top plenum 414 is shown hinged at the 
left bottom as at 416. When in the lowered position, the 
top plenum seals against the top of the module 410. 
The top plenum 414 is tilted about its hinge or pivot 
416 via, for example, a cable or cables 418 and suitable 
cable takeup means not shown. The top plenum, as 
shown, is hinged to the furnace and blower combina 
tion 420 which may be like furnace 306 of the form of 
the invention shown in FIGS. l7, l8 and 19. The hot 
gas outlet from the furnace is into bottom plenum 422 
and the upper plenum is provided with suitable damp 
ers 424, 426 and 427, each of which functions as here 
inbefore described with reference to other station em 
bodiments. 
FIG. 21 illustrates the manner of tilting the module 

410 outwardly for unloading and re?lling. A top sup 
port structure 430 with lift enables lifting of the top 
plenum to permit tilting outwardly of the module. The 
entire top plenum could be raised but this is not neces 
sary, since only clearance for module rotation is re 
quired. The hydraulic cylinder 432 is mounted via 
mounts 434 to the bottom foundation plenum or suit 
able mounting such that it can exert force to tilt the 
module, via the cylinder’s ram 436 which is pivotally 
connected as at 438 to module 410, into the position 
shown in FIG. 21, so that when module doors 440 are 
opened on the right side of the module allow the to 
bacco to fall from the compartments. The cured to 
bacco can be collected in sheets or suitable containers. 
A conveyor also may be rolled beneath the tilted mod 
ule to receive the tobacco and convey the material to 
a suitable container for market. 
FIG. 22 illustrates the position of the module 410 for 

?lling. In this position, the hydraulic cylinder 432 has 
moved the module into its outermost position and the 
perforate partitions are vertically oriented. One or 
more doors 442, now on the top side of the module, are 
opened to receive tobacco into the vertical compart 
ments. Doors 440 on the bottom module side are 
closed. Tobacco can be loaded into the module with an 
oscillating distributor which moves above the module 
compartments and an extension sleeve may be set into 
position over each compartment to permit over?lling 
prior to compressing the tobacco into the module com 
partment. A suitable elevator with oscillating distribu 
tor conveys the material upwardly and deposits it into 
the compartments, and the elevator-distributor (not 
shown) could be shifted in position to ?ll compart 
ments consecutively. After ?lling the material can be 
hand-packed with a press board or with a mechanical 
press which also can be positioned over each compart 
ment. The top doors 442 (or covers) are now closed 
and the ?lled module is moved into the curing position 
of FIG. 20 by means of the hydraulic cylinder. The top 
plenum is lowered and the material is ready for curing. 
During ?lling, compressing, etc., of the tobacco,vthe 
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module is supported at its extended edge via ?xed or 
movable support member 450. 
From the foregoing description of speci?c embodi 

ments of the present invention, it will be seen that the 
aims and objects hereinbefore set forth are fully ac 
complished, to thereby provide a method and appara 
tus for full modular handling and curing of tobacco 
which greatly simpli?es the materials handling prob 
lems and offers to the industry a further opportunity for 
labor and cost reductions. 

In use of the system of the invention, either cut strip 
or intact tobacco leaves are packed into the compart 
ments, container, or module, to a loading density of 
about, for example, 14 to 20 pounds per cubic foot. 
With the compartmented form of construction tobacco 
leaves or strips will normally assume generally horizon 
tal positions when allowed to freefall into the module. 
Whole oriented leaves may also be easily hand-packed 
into the module, preferably with the butts (petioles) 
resting against the perforate wall or screen supports, 
such that the butts provide substantial support for the 
lamina when the module is capped and rotated by 90° 
for curing. After the module is ?lled the cap or remov 
able end wall is secured to the module. After capping 
the module is readily rotated 90° in the vertical plane 
by means of the rods located near the centers of op 
posed nonperforate side walls of the module. After ro 
tating, the screens or air pervious walls of the module 
are positioned in a horizontal plane to permit vertical 
movement of forced air between the leaves or strips 
which due to rotation are now in the vertical mode. ‘ g 

The ?lling may be such that orientation of the to 
bacco within the container is intact random, oriented 
with butts resting on the perforate walls, and cut-strip 
with the general plane of the lamina vertical when in 
the position for curing. ' 
The ?lled, capped and rotated modules are then sent 

to a curing station which, in the preferred form of the 
invention, would be the curing system shown in FIGS. 
2 through 4, 7 through 10, and 17 through 22; however, 
the modules may be placed in conventional bulk curing 
barns in place of the usual racks. Assuming the use of 
the curing system of the present invention, six ?lled 
modules are positioned on the lower plenum. Position-' 
ing of the modules on the lower plenum may be carried 
out by means of the forklift device shown in FIGS. 6 
and 6a. With the top plenum lowered, tilted or other 
wise sealed around the top of each module and the fur 
nace to give a continuous passage for recirculating air 
substantially without leakage. 
As hereinbefore discussed, the top plenum also in 

cludes inlet, recirculation and exhaust dampers which 
are used in controlling humidity conditions during cur 
ing. With the inlet damper open and recirculation 
damper closed, fresh air is drawn into the furnace, 

- forced upwardly through the tobacco and discharged 
through the lower ventilator. With the inlet damper 
closed and the recirculation damper open, air recircu 
lates to establish high humidity. At various stages dur 
ing curing the inlet and recirculation dampers may be 
adjusted over a range of settings to establish the desired 
humidity for curing. 

In a prototype a fan associated with the curing station 
furnace was selected to deliver about 1.5 cubic foot per 
minute per pound of uncured tobacco at a static pres 
sure of approximately two to three inches water col 
umn. Thus, with six modules containing, for example, 
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6000 pounds of uncured tobacco theblower or fan 
should deliver from about 6000 to 9000 cubic feet per 
minute at about two inches of water static pressure. 
Under these circumstances the furnace should deliver 
approximately 250,000 BTU’s/hour for satisfactory 
drying at the maximum drying stage and the furnace 
may be of the direct ?red gas or indirect ?red oil 
burner types. 
Since it has been found that certain problems fre 

quently encountered during tobacco curing such as 
bacterial decay occur near the top of curing barns and 
tobacco yellows unevenly with the yellowing occurring 
faster where the air is introduced, the curing module 
may be rotated at timely stages during curing to pro 
vide for more uniform yellowing, drying, and condi 
tioning. 
As hereinbefore described, the loading density of to 

bacco for the modules will vary with the size of the to 
bacco material loaded therein and the size of the mod 
ule; hence, it is recommended that while 14 through 20 
pounds per cubic foot density would probably be opti 
mum, a range of from about 10 pounds to about 25‘ 
pounds per cubic foot would be functional. 
While it is not an object of the present invention to 

provide optimum curing cycle parameters, the follow 
ing schedule will produce very satisfactorily cured to 
bacco (for ?ue-cured type). After the tobacco has been 
placed in the curing station the fan is energized and the 
thermostat set for coloring, that is, yellowing, at about 
90° to 105° F. The dampers are adjusted for essentially 
complete recirculation of the air. If the tobacco is wet 
the surface water may be removed by venting to the 
outside for several hours. During this coloring phase 
the tobacco leaf turns yellow as chlorophyl is oxidized, 
unmasking the yellow pigments of the plant. Important 
biochemical changes also occur during this phase, in 
cluding starch hydrolysis and proteolysis. This period 
of cure generally requires from about 30 to about 72 
hours depending on leaf position and maturity at har 
vest. 
After this ?rst phase the temperature within the cur 

ing chambers is gradually increased at about 2° to 3° F. 
per hour until reaching about 130° to 135°F. This tem 
perature is maintained until the majority of lamina is 
dried. During this time the humid air is exhausted by 
gradually opening the intake dampers while closing the 
recirculation damper. After lamina drying the tempera 
ture is then increased at about 2° to 5° F per hour until 
reaching about 170°F. where final stem drying occurs. 
Final leaf and stem drying under the conditions set 
forth above requires about 2 to 3 days so that the total 
yellowing and drying may require from about 4 to 6 
days. It is also recommended that at the latest stages of 
curing that the intake damper of the curing station be 
adjusted to a near closed position to permit a high per 
centage of air recirculation to thereby conserve fuel. 
Following curing, the tobacco may be brought into 

condition, that is, remoistened to 15 to 18 percent 
moisture by opening the ventilators and circulating out 
side air through the tobacco or by injecting moisture 
into the air via the humidi?er in the heater section, as 
shown in the drawings. Following conditioning, the to 
bacco is then ready for preparation for market and the 
module may be readily unloaded by merely removing 
the cover or cap and rotating then so that the remov 
able cover or cap is in a downward direction.’ 
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While the above operating procedure has been de 

scribed for tobacco of the ?ue-cured type, it is appar 
entthat the system may be used for curing other tobac 
cos such as Burley, Maryland, cigar tobacco, Oriental, 
etc., by simple modi?cation of temperature-time 
schedules. 
Further while the present invention has been devel 

oped primarily for tobacco curing, it is recognized that 
other crops could'be dried using the identical system. 
Said other crops may include sweet potatoes, peanuts, 
corn, tea leaves, onions, grain, fruits, and vegetables, 
etc. I ' 

I claim: 
1. A‘ curing station for tobacco curing modules, the 

modules having closed sidewalls and top and bottom 
walls open for the passage of gas through the modules 
substantially from sidewall to sidewall thereof, com 
prising a generally horizontal foundation, plural open 
ings in the upper surface thereof each sized tofedgev 
support a curing module thereover, and saidl'plural 
openings in ‘said upper‘surface being coextensive with _, . 
the open top and bottom walls of .the tobacco curing 
modules, a further opening in the upper surface, a hot 
air furnace means supported over the said further - . 

opening, gas passages in the foundation connecting the 
plural openings and the said further opening for the 
passage of heated gases there~between, a top plenum. 
chamber substantially ‘coextensive with the orizontal 
foundation, means associated with the top plenum, . 
chamber providing sealing engagement with the top of 
the hot air furnace andthe tops of modules supported 
on the foundation and air passages in the top plenum 
chamber connecting the hot air furnace and the tops of 
the modules, plural openings in the top plenumvcham 
ber coextensive in number with the numberof curing 
modules and coextensive in size with the top openings 
in the modules, whereby air from the hotair furnace 
flows through the gas passages then uniformally sub 
stantially vertically from sidewall to sidewall through 
each of said modules and said top plenum chamber. 

2. The invention de?ned in claim 1 including gas ?ow 
control dampers in said foundation. 

3. The inventionde?ned in claim 1 including gas ?ow 
control dampers in said top plenum. 

4. The invention de?ned in claim 1 wherein the hot 
air furnace means is positioned at ‘one end of the foun 
dation. 

5. The invention de?ned in claim 1 wherein the said 
hot air furnace means is positioned intermediate the 
ends of said foundation. 

6. The invention defined in claim 1 including gas hu 
midifying means mounted in said hot air furnace 
means. 

7. The invention defined in claim 1 wherein the 
means associated with the top plenum chamber provid 
ing sealing engagement with the top of the modules in 
cludes means for vertically moving the top plenum 
chamber into and out of sealing engagement. 

8. The invention de?ned in claim 1 wherein the 
means associated with the top plenum chamber provid 
ing sealing engagement with the top of the modules in 
cludes curtain means about the lower surface of said 
top plenum. 

9. The invention de?ned in claim 1 wherein the 
means associated with the‘ top plenum chamber provid 
ing sealing engagement with the top of the modules in 
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cludes means for pivoting the top plenum into and out 
of sealing engagement. 

10. The invention de?ned in claim 9 further includ 
ing means for pivoting the curing module into and out 
of sealing engagement with the lower plenum chamber. 

11. A curing or drying system for tobacco comprising 
a container of generally rectangular solid con?guration 
comprising two pairs of opposed generally imperforate 
sidewalls and a pair of opposed sidewalls open for the 
passage of curing or drying gas therethrough substan 
tially from imperforate sidewall to imperforate sidewall 
of the container, at least one interior transverse perfo 
rate wall parallel to the opposed open sidewalls with 
the opening in the transverse wall substantially coex 
tensive with the opening in said open sidewalls, means 
releasably securing one of the opposed open sidewalls 
to the others to thereby form an access opening for the 
container, a curing station for a plurality of said curing 
containers comprising a generally horizontal founda~ 
tion, plural openings in the upper surface thereof each 
sized to edge support a said curing container thereover 
and each of said plural openings in said upper surface 
being at least coextensive with the openings in the open 
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sidewalls of the container, a further opening in the 
upper surface, a hot air furnace means supported over 
the said further opening, gas passages in the foundation 
connecting the plural openings and the said further 
opening for the passage of heated gases therebetween, 
a top plenum chamber substantially coextensive with 
the horizontal foundation, means mounting the top 
plenum chamber for sealing engagement with the top 
of the hot air furnace and the tops of said containers 
supported on the foundation and air passages in the top 
plenum chamber connecting the hot air furnace and 
the tops of the said containers, plural openings in the 
top plenum chamber coextensive in numer with the 
number of curing containers and coextensive in size 
with the top openings in the containers, whereby air 
from the hot air furnace flows through the gas passages 
then uniformally substantially vertically from sidewall 
to sidewall through each of said containers and said top 
plenum chamber. 

12. The invention de?ned in claim 10 wherein the 
spacing between the foundation and said top plenum is 
such as to accomodate a stacked pair of said modules. 

* * * * * 


