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RETHOD OF CORNG GREEN TOBACCO 

Rush.D. Touton, Cynwyd, Pa., assignor to Wurton 
Machine Company, Philadelphia, Pa., a corpo 
ration of Pennsylvania, 

Application December 11, 1940, Serial No. 369,652 
(CE. 131-140) Clairas. 

This invention relates to a method for curing 
green tobacco and nore particularly relates to a 
method adapted for the curing of green tobacco 
in the field following its harvesting. The appa 
ratus disclosed herein for use in performing said 
method is also disclosed in ray Copending appli 
cation i:369,653 filed Dec. 11, 1940. 
AS is well known, green tobacco leaves after 

harvesting have heretofore been strung closely 
in pairs and hung in banks in a dense mass for 
curing in so-called sheds, having a tight roof 
and walls formed by louvers capable of adjust 
ment for various openingS. 
The curing of the green tobacco leaves in the 

Sheds requires about 30 days, more or less, and 
it has been sought to obtain desired atmospheric 
conditions; i. e., temperature and moisture con 
tent, within the sheds by various adjustment of 
the louvers and the burning of charcoal pots 
within the sheds with respect to the prevailing 
temperature and moisture content of the outside 
atmosphere, the wind velocity and its direction 
With respect to the Sheds. 

However, it has been found that the close 
ness or dense packing of the leaves as they are 
hung in the shed results in unsatisfactory curing 
of the leaves near the walls of the shed and in 
sulation of the inner leaves toward the center 
of the shed so that they do not receive proper 
treatment. 
is particularly objectionable while the leaves are 
still green, starchy and distended to their full 
face area, and at the same time contain a maxi 
num Water content. 

It has also been found that non-uniformity 
in the curing of the tobacco in any given shed 
arises from the fact that curing of the tobacco 
in the upper part of the shed, which is placed 
first, starts and often proceeds Substantially be 
fore curing cf the tobacco in the lower part of 
the shed, placed last, starts. 

Further, under present practice and with pres 
ent equipment it is extremely difficult, if not im 
possible, to maintain the necessary conditions 
for good curing during the latter stages of the 
operation, as for instance, after the sixth to 
seventh day, due to the shrinking of the leaves 
which permits too great a circulation of dry air, 
together. With the fact that the leaves no longer 
contain Sufficient moisture to create the neces 
sary relative humidity. 
The present procedure, essentially dependent 

upon general atmospheric conditions, of neces 
sity is lacking in any uniform control of the 
conditions under which the tobacco is cured, 

This insulation of the inner leaves 
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makes no allowance for the different character 
istics of different parts of the tobacco leaf and 
frequently results in the production of tobacco 
of low quality, from the standpoint of texture, 
color and taste, and consequently of a value con 
siderably less than could be expected from the 
nature of the green tobacco when harvested. 
A careful study of the nature of the green to 

bacco leaf and of the requirements of proper cur 
ing shows that the butt and stem portions of the 
leaf are relatively coarse and Sappy and contain 
a relatively large amount of moisture, while the 
median portion, containing less moisture than 
the butt and stem, contains substantially more 
noisture and is coarser than the relatively fragile 
tip portion. Furthermore, the maximum Width 
of the leaves occurs in this median portion. Set 
ting up an overlapping condition. With a resultant 
impedance of circulation when the leaves are 
placed in the curing shed. 

In the curing of the green tobacco leaf, it 
is the object to remove the moisture, to the de 
sired extent, and bring the leaf to desired color, 
while, at the same time, retaining its texture. In 
general, it is usual to Support in the average shed 
about 40,000 pounds of green tobacco leaves, of 
which weight Some 80% is moisture. In the cur 
ing, the tobacco leaves are brought down to a 
weight of about 10,000 pounds, of which some 
20% is moisture. In the curing the major mois 
ture loss occurs in the first five to six days and 
care must be exercised, especially between the 
second and sixth days, to avoid rotting or "pole 
Sweat' which is most likely to occur in the median 
portion of the leaf, when the leaf has partially 
wilted and part of the leaf cells are dead, but 
the leaf still contains from 50% to 70% mois 
ture, which promotes the growth of pole sweat 
spores in the dead cells. 

In the prior practice indicated above, as Will 
be obvious, the tobacco leaves were essentially 
subjected to atmospheric air, the humidity, tem 
perature and flow of which was subjected to 
Variation . With the physical condition of the 
leaves, time of day or night and local meteorologi 
cal conditions under such control only as could 
be exercised by adjustment of the louvers form 
ing the sides of sheds and the burning of char 
coal pots within the sheds; and, again, the dense 
packing of the leaves prevented any approach to 
uniform circulation through the mass of tobacco. 
Also, the necessity for wide open louvers to admit 
sufficient air for anything like circulation in the 
center of the mass often causes wind damage on 
the leaves near the outside of the shed near the 



2 
open love's in any event, subjects the out 
Side iea, as to over trastic treatinent in corn 
parison with that, "aceived by the inside eaves. 

A.S. a, "es it of tie aginal liforni coniition of 
the atmospheric air available to the shed and 
the ineficient control thereof, especially of the 
volume and direction of its fiow with respect to 
the tobacco leaves aid the different parts there 
of, wide variation in the conditions occurred 
locally within the shed from the effect of the 
"ying tobacco upon the air. 
NOW in accordance with this invention there is 

provided a highly eficient and economical meth 
Or for the curing of green tobacco, and by the prac 
tice and use of which the curing of green tobacco. 
in the usual shed is enabled and production of 
tobacco of high quality is assured. 

Generally Speaking, in accordance With this in 
Vention green tobacco leaves or plants are strung 
and hung in close relation as heretofore conven 
tional in a curing shed of the usual type having 
louvers in its walls and modified only by provi 
siOn for Wentiation through the roof. Unifornly 
conditioned air or at nospheric air tempered with 
conditioned air to a uniform condition is in 
troduced to the tobacco in controlled volune and 
direction of flow with respect to the leaves and 
also with respect to outside conditions, such as 
temperature and huinidity and Wind direction and 
velocity, so that the different paits of the leaves 
are subjected to air at a condition and in cir 
culation best Suited to their curing at a proper 
rate, With unifornity, with avoidance of rotting 
and With retention of texture and fiaVor and 
acquisition of desired Color. 
More specifically the conditioned air is intro 

duced centrally of the mass of tobacca and cir 
culated outWardly and downwardly therethrough. 
The air is variously introduced in quantity to cre 
ate a positive pressure Within the shed and is 
introduced variously in greater quantity in the 
lower part of the shed than in the upper part and 
vice versa. Again, stack effect in the shed by 
virtue of Ventilation through the roof, which may 
be enhanced by the introduction of air selectively 
into the lower part of the shed, or by heat from 
the surface of ducts through which warn air is 
introduced, is used to pronnote unifornity. Again, 
downdraft, effect may be obtained, causing an in 
flow of air through the ventilator desirable for 
the introduction of cool, normal night, air to 
tobacco in the upper part of the shed by the in 
troduction of cool air selectively in the upper 
part of the shed, or from the effect of the cool 
surface of ducts through which cool air is intro 
duced into the shed. 
The circulation rate will vary from one com 

plete change in ten minutes downward to one 
change in forty minutes. Furthermore, during 
the later stages of curing, for instance, after the 
fourth or fifth day, a greater quantity of air may 
be admitted at the botton of the shed than at the 
top while utilizing stack effect. Again, internit 
tent operation of the circulating System may be 
desirable, as for instance, for a total period of 
not over 2 hours in each 24. This may be ar 
ranged for six hours' circulation during the day 
and six at night with the night operation being 
particularly important during the early morning 
hours when the temperature of the ground, shed 
and tobacco has been lowered to the dew point 
of the outside air, thus causing condensation on 
the tobacco. 

In addition, moisture from conditioning equip 
nent may be added to the atmospheric moisture 
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as at night to provide the essential factor in 
curing known as “come and go.' That is, the 
conditioning System will be used in conjunction 
with the outside air. Generally, the conditioner 
will be so arranged that it will add not more than 
30% relative humidity to the air being circu 
lated and if used for heating or cooling the tem 
perature increase or decrease over the outside air 
or that in the shed will be not over 15 F. These 
restricted increments will effectively prevent se 
were treatment of leaves next to the Outlets as 
compared to the present System where harsh 
conditions are imposed upon the tobacco near the 
outside walls and in the lower tiers directly over 
the charcoal fires when such are used. 
The conditioning system will be arranged so 

that during periods of maximum heat require 
ment, as When the shed is initially loaded with 
cold, wet tobacco, additional outlets in the bot 
tons of the down draft ducts will automatically 
open, thus providing the greater amount of air 
necessary to carry the required number of heat 
units without a detrimental increase in the 
amount necessary in each unit of circulating air. 

Also, the central portion heretofore insulated 
froin the proper heating effect and in a stagnant 
air condition will receive an adequate circulation 
of conditioned air. 

Furthermore, the air flow may be directed 
against the prevailing wind to establish further 
uniformity within the structure and the outlets 
Will be arranged for rotation so that they may be 
Variously directed under certain conditions to 
avoid any constant severe treatment of leaves 
next to the Openings, 
This application of conditioned air will be ac 

conplished With much economy, permitting the 
use of a standard curing shed structure since the 
conditioning effect is applied in the center of the 
mass desirably to create a positive pressure with 
in the shed, and in passing outward through the 
leaves permits maximum service before its effect 
is dissipated. 

Having now indicated in a general way, the na 
ture and purpose of the method according to this 
invention, it is believed that it will be understood 
in detail from the following description of a form 
of apparatus adapted for use in carrying out the 
method, with reference, to the accompanying 
drawings in which: 

Figure i is a pian view showing an embodi 
ment of apparatus adapted for carrying out the 
Inethod in accordance With this invention. 
Figure 2 is a diagrammatic sectional view of 

apparatuS adapted for carrying cut the method 
in accordance With this invention, taken ad 
jacent a point of introduction of conditioned air 
into the mass of tobacco. 

Figure 3 is a cross-sectional view showing de 
tails of the air conditioning instrumentalities 
included in the apparatus shown in Figures 1 
and 2. 
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Figure 4 is a detailed view, partly in section, 
showing the instrumentalities included in the 
air conditioning apparatus in operative asso 
ciation with a tractor engine. 

Figure 5 is a side view of humidifying appa 
ratus included within the air conditioning ap 
parati:S sin own in Figures 3 and 4. 

Figure 6 is a diagraminatic end view of a to 
bacco curing shed equipped with a modified form 
of the apparatus illustrated in Figure 2. 

Figure 7 is a plan view, partly in section, 
showing-a rhodified form of air conditioning ap 
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paratus in association with the wall of a tobacco 
curing shed. 

Figure 8 is a side view of the air conditioning 
apparatus shown in Figure 7. 

Figure 9 is a side view of a string of tobacco 
leaves as hung in a tobacco curing shed. 

Figure 10 is a Sectional view on line 9-6, 
Figure 6. 

Figure 11 is a view, partly in section, showing 
a detail of construction. 

Referring initially more particularly to Fig 
lure 9, 6 indicates a string upon which are 
threaded or strung a series of green tobacco 
leaves i, The string 8 passes through the 
butts of the leaves and the leaves, as is cus 
tomary, are strung in pairs f, the leaves of the 
pairS facing Oppositely. In similar manner 
stalks may be hung. The string 9 is secured at, 
its ends to a Stick ic adapted to be Supported in 
the shed on rack members 8. 
The tobacco leaves i are divided into three 

essential portions, as illustrated in Figure 9, 
namely, the butt portion 9, the median poi'- 
tion 29 and the tip portion 2. 

Referring now more particularly to Figures 
1-5, A indicates a tobacco shed, which gay be of 
any desired size and construction, and desirably 
will have louvers at in its Walls. The shed will 
be located in any convenient position to the to 
bacco fields. A ventilator Cr Series of Wentia 
tors 62, controlled by a damper 53, are provided 
in the roof of the shed to afford a Stack effect 
where desired. 
B indicates a tractor of any ordinary or de 

sired type. The tractor may be and desirably 
will be such tractor as may be used in COInnec 
tion with the growing of tobacco to be ulti 
mately cured in the shed A. 
C is a trailer unit adapted to be coupled to 

and drawn from place to place by the tracto' 
B. Upon the trailer unit is an air conditioning 
apparatus or instrumentalities for the condition 
ing of air. 
Within the lower part of the shed A and ex 

tending longitudinally of the center thereof is 
an air duct E, provided on its upper side With 
a series of upwardly directed nozzles f. The 
nozzles f are extended from end to end of 
the duct E and are spaced sufficiently close So 
that streams of air g issuing fron the nozzles 
will blend and travel upwardly and outwardly 
within the shed, in and from a free ZOne it 
between or centrally of the banks of tobacco 
leaves, as will appear. Beneath the ridge of the 
roof of the shed A and extending in a line above 
the nozzles f in duct E is a curved baffle i, di 
vided centrally by a vertical member 3. The 
member i is directly in line With the noZ2les f 
and adapted to divide air traveling in Zone 
therefron when it reaches the baffle. 
As Will be obvious from an inspection of Fig 

ure 2, the blended streams of air g from the 
nozzles f passing upwardly within the Siled A, 
in a zone CO extending vertically of the ima,SS 
of tobacco supported on stacks ic in which tie 
air is desirably at a positive pressllare, Will ex 
tend outwardly into the mass of tobacco and 
such as reaches the baffle i will be divided by 
the member i and directed Oppositely down 
Wardly by the curved baffle h so that a down 
ward circulation of air will be set up within tile 
shed, as indicated by the arrows Figure 2. By 
virtue of the direction of the circulation the air 
directed downwardly will first pass downwardly 
along the butts of the leaves and then along the 
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median portions and then along the tip por 
tions. 

Leading from the duct E, a lateral duct M. 
aligns With an opening n in the side of the shed. 
Adjacent the opening in with which the duct M. 
Communicates is an opening O in the side of the 
shed. 
The air conditioning instrumentalities mount 

ed upon the trailer C comprised, as Shown in 
Figure 3, an intake duct p adapted to be aligned 
With the opening o in the side of the shed and 
provided with a flange q adapted to bear against 
the Side of the shed and make a tight connection 
and a discharge duct r, adapted to connect With 

is the opening n in the side of the shed with which 
the lateral duct M extending from the duct E. 
Coinmunicates. The end of the discharge dict 
is provided With a fange S (Fig. 4) adapted to 
bear against the side of the shed and make a 
tight connection. The intake duct p is provided 
with an opening to the atmosphere it, controlled 
by means of a Swinging closure u. 
Within the intake duct is a coil y, the ends 

of which are adapted to be connected with the 
3 water jacket of the tractor engine U through the 
medium of flexible pipes or hose ac, a connected 
to nipples gy, y, let into the walls of the water 
jacket and provided With Valves 2, e. A pump 
l is provided for effecting circulation of water 
from the tractor engine Water jacket through 
the coil y, with return to the water jacket. 
Within the discharge duct is a pan 2 contain 

ing a coil 3 and adapted to contain water to a 
level 4 to cover the coil 3. The coil 3 is connect 
ed at one end through a flexible pipe 5 to a nip 
ple 6, which extends from the exhaust manifold 

of the tractor engine and is provided with a 
valve 8. The other end of the coil 3 leads to at 
mosphere, or preferably into a pit (not shown) 
adapted to absorb exhaust gases. The end of 
the coil connected to nipple 6 is provided with a 
Valve 5 adapted to throttle and control the 
amount of exhaust gases passing from the en 
gine manifold into the coil. 
AS Will be obvious, When exhaust gases are per 

initted to circulate through the coil 3, which is 
beneath the water level 4 of the water in the pan 
2, Water will be evaporated into the air passing 
through the discharge duct and over the pan. 
A fan 9 is provided in the discharge duct ad 

jacent its juncture with the lateral M within the 
Shed. The fan is adapted to be driven from the 
power take-off 0 of the tractor through the me 
dium of a belt . The fan is arranged to oper 
ate to draw air from within the shed into the 
intake duct in heat interchange relation with 
Coil , then over the pan 2 and discharge it into 
the lateral M, through which it passes to con 
duit E, from which it passes into the shed, as 
described above, through the nozzles f. The fan 
also serves to draw into the intake conduit fresh 
air through the fresh air opening t. The fan 9 
may be reversed to reverse the direction of cir 
culation which may variously be desirable. 
Within the shed is positioned a thermostat 2, 

Which Operates to control the circulation of heat 
ing fluid through the coil through control of 
the operation of the pump l. The control of 
the pump l by the thermostat may be of any suit 
able or Well known type, the control connections 
being indicated by the line 3. 
A humidostat 4 is positioned within the shed 

and operates to control the circulation of exhaust 
gas through the coil 3 by control of the valve 
5. The humidostat may effect control of the 
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valve. 5 by any known or desired means, the 
connection between the humidostat and the valve. 
being indicated by the line 6. 
The operation of the apparatus described above 

for the treatment of tobacco will, it is believed, 
be obvious. However, it will be noted that the 
humidostat and thernostat within the shed will 
be set for the conditions desired for the curing 
of leaves of green tobacco i hung in banks on 
opposite sides of the free Zone within the 
shed. The tractor and air conditioning appara 
tus upon the trailer having been connected to 
gether as described above and the intake and ex 
haust conduits of the conditioning apparatus 
having been moved into engagement With the 
side of the shed in alignment with the openings 
therein, the tractor engine will be started. In 
operation of the tractor engine, the fan 9. Will be 
rotated and circulation of air into, Within and 
out of the shed will be set up. The fan will be 
operated to deliver such quantity of air as to set 
up a positive pressure Within the shed, Which 
may be readily accomplished due to introduction 
of the air in a ZOne centrally of the naSS of to 
bacco, which will act to baffle the passage of the 
air to the sides of the shed. The circulation with 
in the shed Will be such as described and as 
shown by Figure 2. The closure u for the fresh 
air opening t will be adjusted, as will the louvers 
at to admit atmospheric air. The adjustment of 
the louvers and of the closure u will depend upon 
the condition of the atmospheric air with respect 
to the condition desired in the shed and the di 
rection of the wind. Variously during the cur 
iing period the louvers a may be entirely closed 
and variously when the curing has progressed 
the air conditioning apparatus may be shut down 
and the curing allowed to proceed under atmos 
pheric air admitted through the louvers. She air 
passing outwardly and downwardly between the 
banks of leaves will be deflected downwardly 
within the mass of leaves by the leaves as it pro 
greSSes. OutWardly. 
Hot Water from the Water jacket of the tractor 

engine. will be circulated through the coil v, for 
adjustment of the temperature of the air with 
drawn from the shed together with the fresh air 
added thereto, by means of the pump l. The 
amount of circulation with reference to the heat 
of the water will be controlled by the thermostat 
f2, So... that the air will be brought to the desired 
temperature. As desired, hot exhaust gas from 
the exhaust manifold of the tractor engine will 
be circulated through the coil 3 for the evapo 
ration of Water from pan 2. The annount of gas 
passed through the coil 3 for the evaporation of 
Such an amount of Water from the pan 2 to bring 
the air to the desired relative, humidity will be 
controlled by the waive 5, under control of the 
humidostat 4. 
As will be obviolas, the air at desired relative 

humidity and temperature will then be returned 
to the shed for curing if the louvers g. be closed 
or if they be open more or less to temper the 
atmospheric air entering through the louvers for 
the maintenance of desired conditions within 
the shed. . Generally the outer portion of the 
mass of tobacco will act to baffle or hold the con 
ditioned air within the mass. 

In many, if not all, instances, it will be desir 
able variously to utilize, the stack eifect afforded 
by the ventiators 62. Thus, when the charging 
of the shed with tobacco is completed, it will usu 
ally be found that air heated by the sun on the 
roof. has accumulated in the upper part of the 
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shed and that the tobacco therein has started to 
cure as compared with the tobacco in the lower 
part. In such circumstances the damper 63 will 
be opened, before starting the conditioning appa 
ratus, to release tile hot air frcin the upper part 
of the shed and by the stack effect cause an up 
draft through the tobacco, all of which will per 
mit curing of the tobacco in the lower past of 
the shed to connence and, as it were, catci. Up 

10 with the tobacco in the upper part of the shed, 
to the end that all the tobacco will be unifornly 
cured in the subsequent tireatnent involving use 
of the conditioning apparatus and the introduc 
tion of air to create a positive pressure within 

15 the shed. Air under positive pressure within the 
shed may also be used varia:Siy diring any stage 
of the curing When it is desired to heighten the 
stack effect. Such may be accornplished by the 
introduction of atmospheric air into the shed 

20 through nozzles f in the preliminary stage, or 
conditioned air when the stack effect is used in a 
Slabsequent stage of the curing. 
Referring now more particularly to Figures 

6-3, which illustrate certain nodifications of the 
25 showing of Figures 1-5 and in which similar parts 

to those shown in Figures -5 are indicated by 
Sirnia. Symbols, witkin the upper part of the 
she ax: exteidig oilgit finally thereof be 
neath tie ridge of the roof is a duct E" from 

30 which extend downwardly, at short intervals in 
a zone extending vertically within the mass of to 
bafico Supperted on sticks c, vertical ducts 22 pro 
vided at intervals With lateral, slightly down 
ward is extending nozgles 3 and With dampers 

356 proportioned to pass some air, say about 30% 
When closed. The nozzles 23 on one side of the 
Weitical dicts are desii'ably larger than those on 
the other side, as shown in Figure 1). The lower 
ends of the ducts are closed by spring held 

4 flapper valves 66. - 
The vertical ducts 22 extend downwardly in 

the free Zone it between the banks of tobacco 
and are irotatably suppo;ted from the duct E, 
aS for exailyie, tillou:gh the aedin of ball bear 
ings 50 (Figure 1) and each of the ducts is con 
racted to 2, Wind W29 , supported on the signed 
'Coi, through a 1:1 gearing 32 and a shaft 53 to 
which the wind vane is secured. Thus, the ducts 
22 may be rotated, when there is sufficient wind 
force Opérating on te vaine as , to various posi 
tions depeident lagon the Wind directions. The 
Wind Vane 5: Will be arranged so that the larger 
openingS 23 Will opera against the wind. 
Within each of the ducts £3 is arranged a spiral 

flarge 5A (Figure ii) which, on the passage of 
sufficient air fow down the ducts 22, will cause 
the ducts to be rotated when the wind velocity 
is inconsequential and as a consequence the vane 
5i does not exert a directing effect upon the open 
ings in the duct 22. 
The duct E' is connected interizediate its ends 

With the discharge of the fan Siby a duct M'. 
The nozzles 23 are spaced so as to project air 
from the ductS 22 in Zone 33 between the banks 
of tobacco over and downwardiyugen tile butts of 
the leaves of tobacco j, i hanging from the sticks 
k, a downward circulation of the air through the 
tobacco leaves from the butts to their tips, as in 
dicated by the arrows Figure 6, being promoted 
by fan 3, which draws air from tile lower pait, 
of the shed through outlet opening o. The air 
in effect circulates downward in a plurality of 
layers or blankets So that the greatest aimount of 
air is moving downward in the lower part of the 

ii, shed. The air is desirably introduced in amount 
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to create a positive pressure within the shed, 
which is made possible by insulating effect of 
the banks of tobacco. 
Within the shed may be placed charcoal pots 

24, or other heating elements, which may be used 
when for any time in the curing of the tobacco 
a temperature higher than that obtainable with 
the air conditioning apparatus is desired and 
which, if burning, Wiil increase the stack effect 
resultant from the opening of ventilators 62 when 
Such is desired. 

If desired, an auxiliary heating element 4) may 
be arranged within the intake duct p and may 
be controlled by thermostat 2. 
In the air intake duct p of the conditioning ap 

paratus, ahead of the heating coil y is a Water 
spray head 25. The Spray head 25 faces against 
the flow of air and is Supplied with Water by 
means of a pump 26 connected to draw water, 
heated as desired, from pan 2. The air passing 
through the intake duct preceives Water sprayed 
from the spray head 25 and on being heated in 
its passage through coil a takes up a major por 
tion of the water, any free water being thrown 
out of the air and returned to pain. 2 as the air 
Strikes the curved end of duct p in its passage 
to the discharge duct r. 
In the discharge duct r adjacent to its point of 

discharge into the casing of the fan. 9 is placed 
a second Water spray head 2 which, facing in 
the direction of the flow of air from duct r into 
the fan casing, discharges a spray of Water into 
the fan casing for admixture with the air by the 
blades of the fan in the presence of the heat put 
into the air by the fan. The spray head 27 is 
supplied with Water by a pump 23 which is al 
ranged to draw Water from the pan 2. A COll 
duit 29 leads from the bottom of the fan casing 
to the pan 2 for the return of water not taken up 
by the air in the fan casing. 
A differential thermostat 3) is placed to oper 

ate on the difference between the temperature of 
the air entering the shed and that Withdrawn 
and is connected by any suitable means 3 to con 
trol the throttle of the tractor engine W. The 
control by the thermostat-will be such that when 
the temperature of the air withdrawn from the 
shed drops, the engine will be Speeded up, caus 
ing the fan to be Speeded up, Supplying more cir 
culation and heat to the coil for heating the air 
in the conditioning apparatus. Thus, the ther 
mostat 30 exercises control of the volume, and 
temperature of the air circulated in the shed. 
Conversely, when humidifying without heating a 
differential humidostat 30' operates to control 
the amount of moisture Supplied to the shed by 
effecting an increase or decrease in the rate of 
circulation through connection 3' to the engine 
throttle. 

In the Operation of the modified form of ap 
paratus shown in Figures 6-8, the procedure will 
be essentially the same as that described in con 
nection. With the use of the apparatus shown in 
Figures 1-5. However, it Will be noted by virtue 
of the arrangement of the air discharge nozzle 23, 
which discharges from the duct 22, conditioned 
air is supplied first to the butts and stems of the 
leaves containing the most moisture and then, 
having absorbed moisture, to the median and tip 
portions Successively, so that proportionately less 
moisture is removed from the median and tip 
portions than from the butt portions, which are 
hence respectively given a gentler treatment. 
The downward circulation of the air is substan 

tially positive and the air discharged from the 
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nozzles 23 being properly conditioned for treat 
ment of the butts of the leaves becomes, by virtue 
of moisture absorbed from the butts and the cool 
ing effect of the loss of moisture from the butts, 
proper for treatment of the median portion, and 
in turn for the tip portions. The downward cir 
culation in which the air flows from butt to tip of 
the leaves insures that the air reaches the medi 
an portion of the leaves between the leaves which 
tend to be shielded from an upward flow of air 
by the form of the leaves as they are strung in 
pairs and by the relatively greater breadth of 
this median portion. Hence, rot which occurs on 
the Shielded median portion is avoided. 
By virtue of the directing effect of the Wind 

Vane 5, if there be a wind of substantial velocity 
forcing air into the shed through the side walls, 
the ducts 22 will be positioned by the wind vane 
with the larger of the openings 23 discharging 
into the Wind. Hence, the effect of excessive 
Wind velocity will be negatived by the larger vol 
ume of air discharged against the wind as com 
pared to With it. If the wind velocity be incon 
Sequential the ductS 22 may be caused to rotate 
for average uniform delivery of air to the tobacco 
by the action of the downflowing air on the spe 
Cial flanges 54 in the ducts 22. 
The introduction of water into the air in the 

conditioning apparatus through spray head 25 
and the introduction of a spray of water into the 
fan casing insures the proper humidification of 
the air in conjunction with the water supplied to 
the air by vaporization from tank 2. 
When the shed is initially loaded with cold, 

relatively Wet tobacco and higher than average 
heat is required, Sufficient air is delivered to ducts 
22 to cause the valves 60 at their lower ends to 
Open, thus permitting the delivery of an in 
creased quantity of air into the shed. 

It Will be noted that the temperature of the air 
circulated through the shed will be fixed by the 
heat Supplied to the air in passing over coil 
and also by the heat put into the air in its circu 
lation, as by the Work done by the fan, friction in 

5 the ducts, etc., and by heating element 40, if de 
Sired. 
As more Specifically illustrative of procedure 

according to the method of this invention for the 
curing of green tobacco with the use of apparatus 
herein described and the operation of which has 
been herein described in a general Way, for ex 
ample, it may be assumed that the shed A has 
been fully charged with green tobacco. 
When the shed is fully charged with tobacco, it 

will be found generally that curing of the tobacco 
in the upper part has commenced, while the to 
bacco in the lower part of the shed has not cOn 
lenced to cure. Inis situation arises from the 

fact that the tobacco is charged into the upper 
part of the shed first, and due to the fact that the 
air in the upper part of the shed is hotter than 
that in the lower part of the shed due Variously 
to the heating effect of the sun on the roof. 

Hence, in general, it will be desirable initially 
to open damper 63 and permit a stack effect lipOrl. 
the interior of the shed through the ventilator 
62, while introducing air into the lower part of 
the shed to increase the stack effect. If the air 
introduced is warm, radiation from the Surface of 
duct E. Will increase the stack effect. 
The introduction of the air into the lower part 

of the shed in combination with the Stack effect 
through the ventilator 62 will tend to hold the 
Condition of, or slow down the Culing process of 
the tobacco in the upper part of the Shed, while 
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the tobacco in the lower part of the shed is being 
brought into condition comparable with that of 
the tobacco in the upper part of the shed. 
When using the apparatus shown, for example, 

in Figure 2, an amount of air will be introduced 
into the lower part of the shed through the noz 
zles f and in such condition as to primarily affect 
the tobacco in the lower part of the shed. When 
USing the apparatus as SnOWil in Figure 6 the 
damper 64 in the vertical conduit 22 will be 
opened so that the major portion of the air will 
pass down the conduit for discharge through the 
nozzles 23 in the lower part of the shed. 
The mass of tobacco as a whole in the shed 

having been brought to a substantially uniforn 
state of curing, air will be introduced through 
the nozzles f, Figure 2, Cr through the nozzles 
23, Figure 6, in the latter case with the damper 
Si adjusted for uniform discharge of air. The 
air will, of course, be conditioned as has been in 
dicated to promote the desired curing of the to 
bacco. During the curing, and especially during 
the second to sixth days, when part of the leaf 
cells are dead and part are still throwing off 
moisture, the updraft stack effect will be desir 
ably used to carry off the evaporating moisture 
to avoid the formation of beads of sweat on the 
leaves with consequent promotion of attack by 
fting U.S. - 

During the treatment the Iguvers a will be 
opened to create a circulation of atmospheric air 
to the extent indicated by conditions within the 
shed and by the precise condition to be main 
tained within the shed. 
A positive pressure within the shed will lie 

readily obtained by virtue of the insulating effect 
of the banks of tobacco on Opposite sidies of the 
shed. By virtue of the positive pressuire within 
the shed the air will flow outwardly from zone 
: 3 as well as downwardly with respect to the 
tobacco in the banks and the leaves in the in 
terior and throughout the mass will thus be "Slib 
jected to substantially uniform treatment. 

Since the tobacco in the upper part of the shed 
will tend variously to lose a greater amiotint of . 
moisture than Will the tobacco in the GW 
of the shed, it may, and usually will, be desira 
on the fifth or sixth day of treatment to intro 
duce a greater quantity of air having an iii 

--- creased moisture content into the upper pa 
the shed than into the lower part of the 
by adjustment of the danpei Si in the ve. 
conduit 22. Under such condition the damper 
63 and ventiator 52 may be closed or adjusted 
to give in Ore or less stack &ffect and, depel,iiig 
upon conditions, the louvers a may be "ciosed or 
more or less opened. Variously the tobacco in 
the upper part of the shed may lose noisture 
riore rapidly than that in the lower art due 
to the effect of the Sui's heat on the shed roof. 
In such case cool, moist evening air may be in 
troduced into the upper part of the "shed through 
the ventilator by causing a downdraft by selec 
tively discharging cool, moist air into the upper 
part of the shed and by the cooling "effect of . 
duct E and ducts 22, through which the codi 
air is introduced. 

it will be appreciated that the stack effect cb 
tained by use of the ventilator 62 and the intro 
duction of air in varying amount in the tipper 
or lower portion of the free zone (8, the crea 
tion of a positive pressure within the shed, the 
use of the louvers a and of the conditioning ag 
paratus for the air supplied from Zone E 66 will 
enable the mass of tobacco within the shed to be 
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subjected to substantially uniform ideal condi 
tions for its curing, with avoidance of pole 
Sweating and other negative effects on its color, 
texture and flavor, and with reference to the 
curing process as a whole. it will also be ap 
preciated that by virtue of vertical draft up or 
down provided for, a Yospheric air Will be in 
troduced into the shed, since the ventilator and 
louvers will be of sufficient size, to Supplement 
the air fl'OIn the conditioning apparatus, thus 
enabling good curing to be obtained with the 
use of a minimum of power and equipment. 
The advantage of the method in accordance 

with this invention will, it is believed, be appar 
ent. The apparatus, exemplified for carrying 
out the method, is of the greatest simplicity and 
for its operation and transportation from place 
to place requires only an ordinary farm tractor 
and the curing of green tobacco is enabled with 
accuracy of control With consideration for the 
changing condition of the tobacco in the course 
of curing and changes in the condition of out 
side at hosphere and of Wind direction and 've 
locity. At the same time, favorable atmospheric 
conditions are utilized in the usual Way when 
they exist. 

it will be understood that the method above 
disclosed and variously the details thereof are 
not limited in their application to the drying 
of tobacco, but variously are adapted for appli 
cation to the moistening of tobacco, in which 
application they variously are of advantage. 

It Will be appreciated that it is not intended 
to limit this invention by the above detailed de 
scription given for illustrative purposes, since, 
as will be obvious, various modification in detail 
may be made without departing from the scope 
of the invention. 
This application is a continuation-in-part of 

the application filed by Iize. Serial No. 274,133, 
filed May 17, 1939, which application became 
abandoned December 12, i940. 
What I claim and desire to protect by Letters 

Patent is: 
1. The method of curing green tobacco leaves 

after harvesting which comprises supporting 
green tobacco leaves in superimposed banks, op 
posite ends of the banks being exposed to at 
mospheric air and adjacent ends of the banks 
being separated to form a free Zone and causing 
conditioned air from said free zone at a posi 
tive pressure therein to flow laterally outwardly 
into the banks of tobacco leaves whereby the to 
bacco leaves in the opposite end portions of the 
banks will be cured by atmospheric air and the 
tobacco leaves in the adjacentend portions of 
the banks will be cured by conditioned air. 

2. The method of curing green tobacco leaves 
after harvesting which coil prises supporting the 
green tobacco leaves in a mass in a pendent po 
sition in a chamber, setting up a flow of condi 
tioned air from within the mass of tobacco, lat 
erally and downwardly over the tobacco, from 
butt to tip of the leaves, withdrawing air from 
said chamber, conditioning the air with respect 
to temperature and humidity and returning it to 
'said chamber for reflow therein and effecting 
the admission of atmospheric air at the 'sides of 
the maSS. r 

3. The method of curing green tobacco leaves 
after harvesting which comprises supporting the 
green tobacco leaves in a chamber, in banks in a 
mass in a pendent position, flowing conditioned 
air from within the mass, at a positive pres 
Sure, outwardly and downwardly between the 
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banks of leaves, admitting atmospheric air to 
the chamber through a pair of opposite walls 
thereof and flowing conditioned air into the low 
er part of the chamber beneath the banks of 
leaves. 

4. The method of curing green tobacco leaves 
after harvesting which comprises Supporting the 
green tobacco leaves in a chamber in banks in 
a maSS and in a pendent position and projecting 
Streams of conditioned air of alternately vary 
ing volume laterally and downwardly between 
the banks of leaves. 

5. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a mass in a pendent po 
sition in a chamber and introducing air under 
preSSure laterally only into that portion of the 
maSS of tobacco leaves which is supported in the 
lower part of the chamber and at the same time 
Withdrawing air from the lower part of the cham 
ber with stratification in the lower part of the 
chamber of air introduced into the lower part of 
the chamber. 

6. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a maSS in a pendent po 
Sition in a chamber having an opening to the 
atmosphere in One of its Walls, introducing con 
ditioned air under pressure to the tobacco lat 
erally only from a zone extending vertically 
Within the mass of tobacco leaves and permitting 
exhaust of air from the top of the chamber, 
whereby the conditioned air introduced into the 
chamber will be Supplemented by atmospheric 
air from Without the chamber. 

7. The method of curing green tobacco leaves 
after harvesting Which comprises supporting 
green tobacco leaves in a maSS in a pendent po 
sition in a chamber, introducing air from a zone 
Within the mass laterally into that portion of the 
maSS of tobacco leaves which is supported in the 
upper part of the chamber and at the same time 
Withdrawing air from the upper part of the 
chamber with stratification in the upper part of 
the chamber of air introduced into the upper 
part of the chamber. 

8. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a maSS in a pendent posi 
tion in a chamber, introducing cool air from a 
ZOne Within the maSS laterally into that portion 
of the mass of tobacco leaves which is Supported 
in the upper part of the chamber only and at 
the same time withdrawing air from the upper 
part of the chamber with stratification in the 
upper part of the chamber of air introduced into 
the upper part of the chamber. 

9. The method of curing green tobacco leaves 
after harvesting which comprises Supporting the 
green tobacco leaves in a chamber, in banks in 
a mass in a pendent position and flowing condi 
tioned air from the center of the mass OutWardly 
and downwardly between the banks of leaves 
while admitting atmospheric air to the chamber 
through a pair of opposite walls thereof, the 
flow of conditioned air being greater in rate and 
in a direction opposite to that of the rate and di 
rection of the Wind Without the chamber. 

10. The method of curing green tobacco leaves 
after harvesting which comprises Supporting 
green tobacco leaves in a mass in a pendent po 
sition in a chamber, introducing air into the 
lower part of the chamber only and affording 
escape for air from the upper part of the cham 
ber until the tobacco in the chamber is at a sub 

20 

36) 

40 

45 

50 

O 

65 

70 

75 

7 
stantially uniform state of curing, then intro 
ducing air into the mass of tobacco laterally 
from a zone extending vertically within the maSS 
of tobacco to effect its curing. 

11. The method of curing green tobacco leaves 
after harvesting which comprises Supporting 
green tobacco leaves in a maSS in a pendent po 
sition in a chamber, introducing air into the 
lower part of the chamber only and affording 
escape for air from the upper part of the cham 
ber until the tobacco in the chamber is at a Sub 
stantially uniform state of curing, then intro 
ducing air into the mass of tobacco laterally 
from a zone extending vertically Within the maSS 
of tobacco to effect its curing and in the course 
of the curing affording an escape for air from 
the upper part of the chamber and admitting 
atmospheric air through a pair of Opposite walls 
of the chamber. 

12. The method of curing green tobacco leaves 
after harvesting which comprises Supporting 
green tobacco leaves in a mass in a pendent posi 
tion in a chamber, introducing air into the lower 
part of the chamber only and affording an eScape 
for air from the upper part of the chamber until 
the tobacco in the chamber is at a substantially 
uniform state of curing, then introducing air into 
the mass of tobacco laterally from a Zone extend 
ing vertically within the mass of tobacco to effect 
its curing and in the course of the curing afford 
ing an escape for air from the upper part of the 
chamber, admitting atmospheric air through a 
pair of opposite walls of the chamber and intro 
ducing into the upper part of the chamber air 
having a moisture content greater than that of 
the air introduced into the lower part of the 
chamber. 

13. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a chamber in a pendent 
position in a maSS, Subjecting Vertical exterior 
portions of the maSS directly to atmospheric air 
and, at the same time, introducing conditioned 
air under forced flow interiorly of the mass to 
produce and maintain a positive pressure Within 
the maSS to promote a flow of conditioned air 
laterally in the mass whereby tobacco leaves in 
exterior portions of the mass will be treated essen 
tially by atmospheric air and tobacco leaves in 
interior portions of the maSS will be treated essen 
tially by conditioned air. 

14. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a chamber in a pendent 
position in a maSS, Subjecting vertical exterior 
portions of the mass directly to atmospheric air 
and, at the Same time, directing conditioned air 
under forced flow interiorly of the mass to pro 
duce and maintain positive preSSure Within the 
maSS to promote a flow of conditioned air laterally 
in the maSS, whereby tobacco leaves in exterior 
portions of the mass will be treated essentially by 
atmospheric air and tobacco leaves in interior 
portions of the mass will be treated essentially by 
conditioned air. 

15. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a chamber in a pendent 
position in a mass, Subjecting vertical exterior 
portions of the maSS directly to atmospheric air 
and, during the curing of the mass, directing con 
ditioned air under forced flow interiorly of the 
maSS to produce and maintain positive pressure 
Within the mass to promote a flow of conditioned 
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airiaterally in the mass, whereby tobacco leaves 
in exterior portions of the mass will be treated 
essentially by atmospheric air and tobacco leaves 
in interior portions of the mass will be treated 
essentially by conditioned air. 

16. The method of curing green tobacco leaves 
after harvesting which comprises supporting 
green tobacco leaves in a mass in a pendent posi 
tion in a chamber, introducing air under pres 
streto a portion of the mass of tobacco laterally 
only from a zone extending vertically within the 
mass of tobacco leaves while permitting exhaust 
of air from the upper portion of the chamber. 
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17. The method of curing green tidbacco leaves 

"after harvesting which comprises supporting 
green tobacco leaves in a mass in a pendent posi 
tion in a chamber and introducing heated air 
under pressure laterally only into that portion of 
the mass of tobacco leaves which is supported in 
the lower part of the chamber and at the same 
time withdrawing air from the lower part of the 
chamber with stratification in the lower part of 
the chamber of air introduced into the lower part 
of the chamber. 

RUSH D, TOUTON. 


